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Abstract:

As the digital transformation and the technological development progresses, the tools, methods and practices of activists

are changing and a unification of engineers and social reformers can be witnessed in contemporary forms of activism.

This thesis presents a case study research that explores how practices from the Free and Open Source software

movement can lead to a democratisation of technology in the environmental activism project Precious Plastic.

Furthermore it analysis the broader societal implications of this democratisation with a focus on human well-being and

the natural environment. By discussing Kelty’s (2008) concept of recursive publics and Haff’s (2018) work on Open

Source as a development model in the context of Feenberg’s (1992) critical theory of technology, central Open Source

practices were identified that have the potential to foster a democratisation of technology. This guided a qualitative text

analysis of the development discussions of two phases of Precious Plastic. Two major factors could be identified that

determine the extent to which the democratisation of technology through Open Source practices is possible. The

opportunity to contribute to a project and the power of a central gatekeeper. Other aspects, like an increased sense of

belonging, the discussion of the own infrastructure and the projects future, or the efforts to involve as many actors as pos-

sible in the technology, were found to have fostered a deeper and broader discussion among the participants. This study 

suggests to extend the term Open Source activism (Aitchison and Peters, 2011), to describe a form of activism

that has the creation of technology at its core and brings together a variety of actors with similar practices who negotiate

and shape the aim and the purpose of technology, leading to an increased compatibility of the technology with our

natural and human limits. However, this concept needs to be refined and improved with further studies before it can be

generally applicable.
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Despite an international commitment to strive for a sustainable development, the world faces an unprecedented

ecological crisis. Activism in its various forms has the potential to challenge the status quo and accelerate a

transformation of society. Contemporary forms of activism use a broad range of digital tools to organise themselves and

to promote their cause. Some of them are not just using technology, but have the creation of technology at their core. In

the case of Precious Plastic, a self-described “Open Source community” develops and publishes the blueprints for

small-scale plastic recycling machines that are designed to be built everywhere on the world with only basic materials

and resources. In our highly technologised society, the masters over technological system have enormous transformative

power. A democratisation of the technological sphere is necessary to use this power in consideration with its impact on

the natural environment and the human well-being. In order to understand how Open Source practices can lead to the

democratisation of technology in the Precious Plastic project, this study analysed two phases of the project in which the

development of the technology was extensively discussed. The analysis showed that an increased participation in the

development discussion led to an increased consideration of the natural and human impacts. Furthermore two factors

were identified that enable or hinder the democratisation of technology. The power of the central gatekeeper and the

possibility to contribute remotely to the project development.
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1. Introduction 

For centuries, technology was broadly seen as the key to human progress and a better world. The 20th century 

brought the realisation that technology can have unforeseen, catastrophic consequences for the natural 

environment and for human well-being, and the long-standing rarely disputed link between technological and 

societal progress was increasingly questioned. The path that technological innovation takes was long 

perceived a linear path from less to more advanced stages, determined by rationale of efficiency. But this 

model of technological determinism no longer holds true. Technological development is influenced by the 

context in which it is developed and influences the society in which it is used. Technology and society co-

evolve (Saviotti, 2005). Therefore both, a development of democratic technology as well as a democratic 

utilisation of it can influence a societal transformation. The German “Bürgerenergiegenossenschaften” 

(citizen energy cooperatives) are an example of how the democratic organisation and utilisation of 

technology can foster a development that promotes the well-being of man and nature. Energy cooperatives 

have significantly accelerated and shaped the energy transition in Germany. In 2016, 167.000 members were 

democratically organised in 831 energy cooperatives operating renewable energy plants with a capacity of 

993 megawatts. (DGRV, 2016). Besides empowering the communities and making them independent from 

energy suppliers, the cooperatives also played an important role in transferring knowledge and creating 

acceptance for renewable energies in Germany (Engerer, 2014). But the energy cooperatives are not directly 

concerned with the development of technology they are using. In contrast to that, Free and Open Source 

software projects are developing technology in a collaborative way, concerned with the reorientation of 

power and knowledge (Kelty, 2008) but not necessarily concerned with its democratic utilisation or its 

environmental impacts. However, according to Söderberg (2014), there is a growing influence of geeks and 

hackers on social movements and vice versa. A reunification of two approaches to foster social change can 

be witnessed in contemporary forms of activism: the approach of the engineer who fosters social change 

through technological development and the approach of the social reformer, who fosters social change 

through the articulation of conflict and through popular mobilisation. This study explores the potential of this 

alliance between engineers and activists, realised through and with Open Source practices, to foster a 

sustainable transformation of society. 

1.1 Sustainable Transformation and Technology 

In many respects, the early 1990s were a period in which the course was set for the development in the 21st 

century. Political leaders from around the world agreed on the need for a sustainable transformation of life on 

Earth. At the United Nations “Conference on Environment and Development” held in Rio de Janeiro in 1992, 

170 states set themselves the goal of establishing “a new and equitable global partnership” to achieve a 

sustainable development (United Nations General Assembly, 1992). At the same time, the World Wide Web 

went live and more and more people gained access to a technology that enabled them to communicate and 

exchange data in a global network. It is tedious, if not impossible to compare these two events in terms of 

their impact on the development of society and the environment. Nevertheless, it can be said that the number 

of people who use information technologies and have access to the internet is ever increasing (ICT, 2018), 

while indicators for various life supporting ecosystems suggest an ever deteriorating state of the planet 

(Rockström et al., 2009; Steffen et al., 2015). 

Likewise in 1992, without knowledge of the then following triumph procession of information technology, 

Andrew Feenberg, a philosopher of technology, argued for the superior transformative power of the “masters 

of technical systems” over democratic institutions. 

“They have far more to do with control over patterns of urban growth, the design of dwellings 

and transportation systems, the selection of innovations, our experience as employees, patients, 

and consumers, than all the governmental institutions of our society put together.” (Feenberg, 

1992, p. 301) 

Thirteen years later, after witnessing the digitisation of many parts and areas of society, he repeated his 

claim. In a society that is organised around technology, technological power would be the principle form of 

power in the society (Feenberg, 2005). While current technological systems would strive for rationalisation 

and efficiency and lend themselves to an authoritarian hierarchy, this would not be an inherent property of 

these systems. Feenberg argues for a democratisation of technology: 
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“Opening up technology to a wider range of interests and concerns could lead to its redesign 

for greater compatibility with the human and natural limits on technical action. A democratic 

transformation from below can shorten the feedback loops from damaged human lives and 

nature and guide a radical reform of the technical sphere.” (Feenberg, 2005, p. 49) 

The use of practices and principles of the Free and Open Source software movement in environmental 

activism seem, at a first glance, promising to foster this democratic transformation of the technical sphere. 

1.2 Activism and Open Source Practices 

While the dangerous direction and pace at which humanity is developing is generally agreed upon, the often 

called for sustainable transformation of society is proceeding slowly. In 2018, Greta Thunberg, 15 years of 

age at that time, became prominent for her role in the climate school strike and her direct words expressed in 

front of political leaders and decision-makers but often more directed towards her fellow citizens. In a CNN 

interview Greta Thunberg emphasised the need for more activism: 

“We have to understand the emergency of the situation. Our leadership has failed us. [...] We 

need to get angry, and transform that anger into action.” (Greta Thunberg, 2018) 

In their contribution to the “The SAGE Encyclopedia of Political Behavior” Boehnke and Shani (2017) argue 

that while the extent to which activism can affect democracies is contested, scholars agree that activism 

makes “governments more accountable and more attentive to citizens’ will” (Boehnke and Shani, 2017, p. 7). 

As technical development progresses, the practices of activists are changing as well. Söderberg's (2014) 

assertion that the world of the social reformer and the world of the engineer are increasingly merging is 

underpinned by the multitude of new concepts in the scientific debate that are trying to grasp this fusion. 

Concepts like “DIY Citizenship” (Ratto et al., 2014), “Critical Making” & “Craftivism” (Orton-Johnson, 

2014), “Maktivism” & “Hacktivism” (Mann, 2014) are all discovering the critical potential of a digitally 

mediated form of making. Digital tools can be used by activists to communicate, to mobilise, to self-

represents, but also for direct action in the form of online petitions, viral campaigns or hacking attacks on 

digital infrastructure. In any case, a political view is imposed on the used technology and the creation itself is 

understood as a politically transformative activity by the creators (Ratto et al., 2014). A prominent historical 

example for the connection of the technological and the political is the Free Software movement and traces 

of Free Software and Open Source projects can nowadays be found in various activist activities. Previous 

research has analysed how activists can use Open Source tools for anonymous communication and 

organisation (Flint, 2015), how their form of organisation and decision-making can share characteristics of 

Open Source projects (Aitchison and Peters, 2011) or how Open Source projects can lead to mutual learning 

between activists and geeks (Söderberg, 2014). This study investigates in how far the adoption of Open 

Source practices and characteristics in an activist project that has the creation of technology at its core 

influences the democratisation of technology and thereby and increased consideration of the impact on the 

natural environment and on human well-being. Therefore it will analyse the case of Precious Plastic, a 

project with the aim to find a solution to the global plastic pollution. 

1.3 The global plastic pollution and the case of Precious Plastic 

The global plastic pollution – caused by the introduction of a new technology with unforeseen consequences 

- is one example of an ever deteriorating situation despite a global political agreement to take action. The 170 

states that signed the Rio Declaration on Environment and Development in 1992 agreed that to “achieve 

sustainable development […] states should reduce and eliminate unsustainable patterns of production and 

consumption” (United Nations General Assembly, 1992), yet the global annual production of virgin plastics 

has roughly tripled since then (Geyer et al., 2017). In 2015, 193 states signed the Sustainable Development 

goals, renewing their commitment for sustainable consumption and production patterns (Goal 12), declaring 

a fight against environmental degradation on land and in the oceans (Goals 14 & 15) and committing to 

reduce human health risks by preventing the contamination of air, water and soil with hazardous chemicals 

(Goal 3) (United Nations General Assembly, 2015) and still, millions of tons of plastic are entering the 

environment every year (Geyer et al., 2017). Nowadays, plastic can be detected everywhere on the globe, 

from deserts to the arctic ice-shelf, from all major ocean basins to the bodies of every human and animal 
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(Geyer et al., 2017; Liboiron, 2016). While the exact extent to which plastics harm the environment is 

controversial, it has been proven that they have devastating effects on living organisms and can endanger 

entire ecosystems (Liboiron, 2016). 

Precious Plastic is a project that aims to tackle the global plastic pollution and to fix “one of the greatest 

human-related ecological disasters” (Precious Plastic, n.d.). To “boost plastic recycling” worldwide, Precious 

Plastic develops and shares knowledge and techniques to build and run different machines of a plastic 

recycling workshop. One objective is to make the machines “from basic material, affordable & easy to build” 

(Precious Plastic, n.d.). The blueprints for the machines along with tutorials on how to work with them are 

shared online under a Creative Commons License. The idea was born in 2013 by Dave Hakkens as a 

graduation project at the Design Academy Eindhoven. After publishing the first version of the blueprints, 

only two people build the machines themselves, which made Hakkens realise that “sharing something open 

source online is easy. You just throw everything you have online. But really making sure that people 

understand it and want to get started is a whole different thing. This needed to be improved.” (Hakkens, 

2017a). A prize money of 10.000 € allowed him to team up with two machine builders and to further develop 

the machines with the aim to make it possible to build them everywhere in the world. The improved 

materials were released in March 2016 as “version 2.0” of Precious Plastic. After that, the project gained 

momentum and many people joined the community forum (see Fig. 1). In November 2016 the development 

of a “version 3.0” was announced and in October 2017 an improved digital platform, more video tutorials 

and construction plans on how to set up a workshop in a 40 feet shipping container were released. In January 

2018, the development of the fourth version was announced, which is planned to be released in October 

2019. 

While the project was started as a one-man-project, it nowadays has hundreds of contributors, a core team of 

circa 60 people working in Eindhoven on the next version and an active forum of over 35.000 people sharing 

ideas and experiences and discussing the project. The project represents a form of environmental activism 

that has the creation of technology at its core and describes itself as being an Open Source project. The extent 

to which it actually shares characteristics and practices of an Open Source project, and how this influences 

the negotiation of technology, will be part of what this study attempts to fathom. 

Fig. 1. Number of members and daily posts in the Precious Plastic forum. 
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1.4 Aim and Research Question 

There is a need to broaden our understanding of the complex relationships between technology and 

sustainable development. Problems must be identified, risks mitigated and opportunities found and exploited 

to reconcile technological progress with a sustainable transformation. An area in which technology can 

potentially promote sustainable development is the domain of activism and social movements. While 

research has been conducted on new practices in activism, on the utilisation of digital tools and on their 

impacts on the organisational structure, there is a lack of research on how digital practice and tools can 

actually alter the debate within and the orientation of activism projects. Practices from the Open Source and 

Free Software movement seem promising in their potential to foster a democratisation of technology. 

According to Feenberg (1992), the democratic development of technology in turn leads to a better 

compatibility with natural and human limits. This study aims to contribute to an understanding on how 

environmental activism that is concerned with the creation and use of technology can benefit from practices 

and principles of the Free and Open Source software movement. Therefore a central research question has 

been formulated: 

In how far does the adoption of Open Source practices in the Precious Plastic project lead to a 

democratisation of technology and foster the consideration of the projects impact the human 

well-being and the natural environment? 

To approach this question, the transformation of the Precious Plastic project will be explored. Two phases of 

the project will be analysed, in which the community extensively discussed the further development of the 

project and the created technology. The focus on these critical junctures of the project allows to investigate 

the renegotiation of the project and its democratic potential. The discussion of the development of “version 

3.0” in late 2016 to early 2017 and the discussion of the development of “version 4.0” in early to late 2018. A 

theoretical discussion of two concepts of Open Source practices - Kelty’s (2008) concept of recursive publics 

and Haff’s (2018) work on Open Source as a development model - in the context of Feenberg’s critical 

theory of technology will allow to identify Open Source characteristics and practices that are relevant for a 

democratisation of technology. For both phases it will be analysed: 

In how far did the community share relevant characteristics and practices of Open Source 

development? 

And how were aspects of the projects impact on the environment and the human well-being 

considered during the discussion? 

The central empirical method will be a qualitative text analysis of the development discussion threads in the 

community forum and the official plans for further development created by the core team. The qualitative 

text analysis will be complemented by the tracing of online documents like the project mission statement or 

the project videos. 

The second chapter will outline the context of this study. Therefore a brief history of the Free and Open 

Source software movement will be provided and a literature review of previous research on activism in 

general and Open Source practices in activism in specific will be presented. In chapter 3 the methodology of 

this study will be outlined, including a description of the used methods, the used material and a discussion of 

the limitations of this methods. Chapter 4 will present the theoretical background and the deduced categories 

for the qualitative text analysis. The results of the analysis will be presented in chapter 5. Chapter 6 will 

discuss in how far the adoption of Open Source practices has led to a democratisation and how this 

influenced the negotiation of technology. Furthermore it will discuss the findings in a broader context and 

propose further research. A conclusion will be provided in chapter 7. 

2. Background 

The following chapter provides a brief overview over the history of the Free Software movement and Open 

Source development, and explain why this study will use the term “Open Source” to capture practices and 

characteristics of both. Furthermore it presents an overview over previous research on activism in general 

and Open Source practices in the context of activism in specific. 
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2.1 Open Source and Free Software 

Open Source is a term that has its origins in the Free Software movement. Its practices and ideas however 

have made their way out of the realm of software development. Kelty claims that since 1998 they have 

extended “to music and film to science, engineering, and education; from national politics of intellectual 

property to global debates about civil society” (Kelty, 2008, p. 2). Outside academia and the insiders’ debate, 

the terms Open Source and Free Software are often used synonymously. While their practices and their core 

idea – open access to source code – might be identical, the concepts differ in how the core is complemented 

with values and principles. Different scholars situate the beginning of the Free Software movement in 1983 

when Richard Stallman, in a response to the trend of proprietary software, announced to “put together a 

sufficient body of free software” to still be able to share software with other people, whereupon he began to 

develop the GNU operating system (Haff, 2018; Kelty, 2008). He established a set of principles for Free 

Software that were formalised in the following decade in the GNU Manifesto (1985), the Free Software 

Definition (1986) and the GNU Public License (1989). In specific, Free Software advocates define four core 

values or four essential freedoms: the freedom to run, to study, to change and to redistribute software 

(Stallman, 1986). 

Kelty in his book “Two Bits” (2008) situates the beginning of the divergence between Open Source and Free 

Software at the point in time that Netscape announced to give access to its source code. Though they were 

opening up their source code, Napster was not perceived as a Free Software project by “the geeks” (Kelty, 

2008, p. 29) but as a business that gave away software for free in the hope for community contributions to 

the development, advertising revenue and stock market money. Kelty states that it “was at just this moment 

that Free Software was becoming aware of itself as a coherent movement and not just a diverse 

amalgamation of projects, tools, or practices” (Kelty, 2008, pp. 13–14). This led to a split between those 

highlighting the ideological commitments of Free Software and those highlighting the practical commitments 

of what was thereupon called Open Source. Kelty states that “for all the ideological distinctions at the level 

of discourse, they are doing exactly the same thing at the level of practice” (Kelty, 2008, p. 14). 

Nevertheless, Kelty insists on discussing the difference between Open Source and Free Software in academia 

and activism as they - and with them their critical power - are diverging since 1998. While Open Source’s 

critical power would lie in its practical organisational and development benefits, which are completely open 

to commercial exploitation, Free Software’s critical power would be a more radical, ideological power, 

associated with the Global Justice movement, hacktivism and the DIY and maker culture. Scholars would be 

in lack of a concept appropriate to the phenomenon. 

“I would argue that the mode of existence of any live technology […] is not singular or stable. It 

depends on how people and practices exist, how organizations and laws exist, how ideologies 

and discourses exist; and it is in constant motion. It is not “free software” that has critical 

power but something else—something that is lived and experienced, but which, to be honest, 

does not yet have a concept appropriate to it.“ (Kelty, 2013) 

The aforementioned Richard Stallman describes the difference between the two concepts as follows: While 

both terms would describe almost the same range of software, Open Source should be understood as a 

software development model, while Free Software would be a political movement, with defined values and 

goals (Stallman, n.d.). The term Open Source serves to distance the Open Source “movement” (O’Reilly 

cited in Haff, 2018, p. 27) or “non-movement” (Stallman, n.d.) as a concept for collaboration, organisation, 

innovation and development from the “narrower and more philosophical bent of free software” (Haff, 2018, 

p. 27). 

For now, this study is neglecting the difference between Open Source and Free Software in the context of 

Precious Plastic. When in the following, this study refers to Precious Plastic as an Open Source project, it 

follows the argumentation of Glassman (2013) that the term Open Source is helpful to emphasise the role of 

its practices and principles as a collaborative development model outside of the realm of software 

development and as a sociological phenomenon. Glassman, in his “Open Source Theory .01” outlines the 

basics of a theory that understands Open Source as a concept to “process, reconfigure, and use information in 

problem-solving activities individually and as a community” (Glassman, 2013, p. 676). Furthermore, 

Precious Plastic describes itself as being “Open Source” and as releasing their material under an “Open 

Source license” (Precious Plastic, n.d.). Nevertheless, to elaborate on the projects practices and 

characteristics, the study will build upon both, Kelty's concept of a “recursive publics” (Kelty, 2008), 
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developed to capture the cultural significance of Free Software, as well as Haff's work on Open Source as a 

development model. Both will be outlined in chapter 4. 

2.2 Activism 

In the SAGE Encyclopedia of Political Behavior activism is defined as “single or repeated actions taken by 

individuals and groups in order to promote a cause, which usually involves a social, political, or economic 

agenda.”(Boehnke and Shani, 2017, p. 3). Building on this broad concept, Boehnke and Shani outline a 

classical understanding of activism that distinguishes between conventional activism, such as democratic 

participation, and protest activism in form of mass demonstrations and boycotts. Activism would most often 

aim to influence law and legislation or strive for political reform; in fewer cases it would target non-state 

actors in the public or the private sector. However, modern forms of activism often do not fit in this 

dichotomy. Boehnke and Shani admit that innovative approaches are continually introduced and the 

repertoire of activism methods is expanding. The expansion of the repertoire would go hand-in-hand with 

technological innovation (Boehnke and Shani, 2017). Other scholars expand the term activism to include a 

more radical notation. Yang (2016) writes that the meaning of the ambiguous term has historically ranged 

from reformative community action to radical revolutionary action and the growing popularity of the term 

since the 1990s would have been accompanied by a decline of the use of the terms revolution and liberation. 

Castells (1996) writes that new forms of collective action and social movements would often be concerned 

with structural problems embedded in the logic of a system and hence strive for a re-adjustment of the 

mindset or the paradigm, rather than altering the parameters or the regulative forces. 

A term to capture the new set of activist practices is “digital activism”. Kaun and Uldam (2018) reviewed 

current research on digital activism and conclude that the term is ambiguous with definitions ranging from a 

focus on the devices in use, to hacktivism and Open Source advocacy, to including all forms of digital media 

used for political purposes. Research is conducted from all kinds of disciplines, but scholars would lack a 

“cohesive mode of inquiry” (Kaun and Uldam, 2018, p. 2100) that could utilise the insights of the different 

approaches. Research would either focus on the way the digital - certain devices and infrastructure - is 

utilised or on the activism. Thus the significance of their combination would often be neglected. The same 

can be found in many previous studies on Open Source practices in activism. 

A concept to capture new forms and practices of activism is the concept of Critical Making. Ratto et. al argue 

that the “DIY ethos and culture provide a compelling and coherent framework for understanding 

contemporary forms of activism and collective identities.” (Ratto et al., 2014, p. 23) They see the criticality 

in “Critical Making” as the possibility of an making activity to “intervene substantively” (Ratto et al., 2014, 

p. 1) in systems and to understand the underlying infrastructures and practices that constitute the system. The 

scholarly literature on Critical Making reveals a whole range of concepts that approach this phenomenon, 

such as “Maktivism”, “Craftivism”, “Tech-Activism” & “Hacktivism”. The definition of these concepts often 

overlap but emphasise a specific part of the analysed phenomenon. Orton-Johnson in her chapter “DIY 

Citizenship, Critical Making and Community” focuses on the digital mediation of making and crafting 

processes and how members of such communities experience, understand and negotiate their platforms. She 

uses the term Craftivism to describe “a technologically mediated social, economic, and cultural movement” 

(Orton-Johnson, 2014, p. 141). She argues that for makers, online platforms serve to connect and to facilitate 

the organisation of online and offline events, but more than that they would allow for prosumption, a 

combination of production and consumption. Traditional crafting activities would be extended and reshaped 

by connecting them with digital practices, like photographing and sharing the product and presenting the 

own identity as a maker. This would increase the self-notion of being creative and foster the practice of 

prosuming. 

2.3 Open Source and Activism 

A connection between Open Source practitioners and critical makers can be found in their common history: 

Haff (2018) sees an early form of both activities in the practice of building computers from non-proprietary 

hardware in the 1980s and 1990s. A more recent activity where both spheres overlap would be the Arduino 

project. Arduino boards are microcontrollers, build with Open Source hardware, running on Open Source 

software and used by many DIY enthusiasts for their projects (Haff, 2018). 
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In her chapter “(Re)making the Internet: Free Software and the Social Factory Hack” Kate Milberry (2014) 

elaborates on how contributors in Open Source communities are Critical Makers. The sharing of source code 

would put the firm belief that information should be free to the core of the hacker ethic and the philosophical 

foundation of Free and Open Source software. She embeds the Free and Open Source software movement in 

emancipatory theory and argues that it would offer a transformative vision of the future, since its mode of 

production would inoculate a set of social relations that would challenge the capitalist mode of production 

(Milberry, 2014). 

Other researcher have used the term Open Source in activism studies to describe their form of organisation, 

their tools or their mode of knowledge exchange. In their reflection on the 2010 winter protests against 

spending cuts to higher education in the United Kingdom, Aitchison and Peters (2011) use the term “open-

source activism” to describe a supposedly new form of political activism. It would combine online and 

offline actions and utilise digital tools to inspire and empower previously disconnected actors who share a 

similar concern. This form of activism would consist of a community of mutual trust, with coordinators 

rather than leaders and an ‘open source-code’ that everyone can use and modify according to their needs 

(Aitchison and Peters 2011, p. 56-58). When Aitchison and Peters refer to the “open sourcing” of political 

activism, they refer to the way the protesters organise and evolve a shared identity, without having a central 

authority. During the winter protests, every participant had the opportunity to become a producer and a 

consumer of dissent at the same time. The authors attest a vast transformational potential to this form of open 

sourced protests. A “situation of informational abundance and a world where individuals can organise 

without organisations means that ultimately many established political organisation […] may become 

obsolete” (Aitchison and Peters, 2011, p. 52). Though the authors assign a “paramount importance” 

(Aitchison and Peters, 2011, p. 55) to the digital tools of activists, their focus in terms of Open Source 

remains on the way protesters loosely organise and decentralise the decision-making without a formal 

organisation. The function that digital tools would fulfil for the protesters are mobilising and connecting 

actors as well as distributing information and gaining publicity. However, Aitchison and Peters do not 

differentiate between proprietary and Open Source software, nor any other property of these tools, and end 

up listing email and smartphones along with Indymedia, Twitter and Facebook. 

Other researcher emphasise the value that Open Source software in contrast to proprietary software would 

have for activists. Flint (2015) argues that Open Source communities can provide the collaboration tools that 

the “mission driven non-profit sector desperately needs” (Flint, 2015). She emphasises the need for secure, 

anonymous private and public communication tools, secure data storage, but also word processing, video 

editing and photo manipulation software. This software would furthermore need to fit the hierarchical 

organisational form of the activists, meaning that bottlenecks need to be avoided and everyone needs to have 

access to each tool. Activists could not only benefit from the tools developed by Open Source communities 

but also by their technical expertise. She claims that a lot of activists would strictly focus on their fight, while 

not having the time and expertise to evaluate the appropriateness of the tools they are using. 

A tangible example of the interface between Activism, Open Source practices and Critical Making is the 

project RepRap. RepRap is an Open Source project that develops the construction plans and the software for 

3D printers. The initial idea behind the project is that the 3D printers will be able to reproduce themselves. 

While this is only partially feasible, this idea is the core of RepRap's activist nature. The founder argues that 

the self-replicating 3D printers may “allow the revolutionary ownership, by the proletariat, of the means of 

production. But it will do so without all that messy and dangerous revolution stuff, and even without all that 

messy and dangerous industrial stuff” (Bowyer, 2006). Johan Söderberg investigated the project in its 

transformative approach. It would reunite two understandings of how to accomplish social change that were 

separated but have common historical roots: The politics of the engineer who fosters social change through 

technological development and the politics of the social reformer, who fosters social change through the 

articulation of conflict and through popular mobilisation (Söderberg, 2014). In recent years, “Geeks and 

engineers are forced to engage in parliamentary politics [...]. Social movement activists, in return, are 

compelled to become acquainted with natural science and engineering” (Söderberg, 2014, p. 13). Söderberg 

states that it is perhaps the minority in the project who is subscribed to the revolutionary idea of the project, 

but its most influential contributors are. Motivations range from the joy of tinkering with technology, over 

the business opportunities in the 3D printer market, to getting a 3D printer for a cheap price. However, a 

strength of the project would be that it can still embody and foster its ideology without the need for every 

participant fostering it. The project has “adopted pragmatism while maintaining a long-term vision about 
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transcending the market economy” (Söderberg, 2014, p. 14). In the “growing influence of engineering 

cultures and geek publics on traditional social movements” (Söderberg, 2014, p. 20), Söderberg detects a 

fruitful combination that allows for mutual learning between activists and geeks. 

There is diverse and numerous literature that connects the term Open Source to activism. However, Open 

Source can mean many things and nothing. There is no coherent concept or a framework to capture the gist, 

the term is rather used to capture a set of tools and practices, licenses and ideas about how information and 

knowledge should be shared. Chapter 4 will outline the specific understand of Open Source practices and 

characteristics that is relevant for this thesis. 

3. Methodology 

This chapter presents the methodological approach of this study. The choice of Precious Plastic as a case is 

presented and the individual methods are outlined. Furthermore the limitations of the methods and the scope 

of the study are discussed towards the end of this chapter. 

3.1 Research design 

“Only through an approach that is both critical and empirically oriented is it possible to make 

sense of what is going on around us now. The first generation of Critical Theorists called for 

just such a synthesis of theoretical and empirical approaches.” (Feenberg, 2005, p. 62) 

This study shares Feenberg's assessment that a synthesis of theoretical and empirical approaches is necessary 

to make sense of what is going on around us. Therefore it will build upon a theoretical discussion of two 

concepts for Open Source practices in their potential to foster a democratisation of technology (chapter 11), 

to then empirically examine Precious Plastic as a case study and analyse in how far these practices were 

adopted and in how far this fostered a consideration of the technological impacts on the human well-being 

and the natural environment (chapters 15 & 27). Case study analysis is a research strategy that aims to 

“understand the dynamics present within single settings” (Eisenhardt, 1989, p. 534). They can serve to 

provide description as well as to generate theory. While a single case study is not enough for the complex 

process of theory building, it can still contribute to inductively derive an understanding of a broader 

phenomenon, which is the aim of this study. Case studies are suited for researching “complex organisational 

processes that involve multiple participants” (Bhattacherjee, 2012, p. 94). A strength of case studies is, that 

they can capture a rich array of contextual data and therefore help to derive a richer and more authentic 

interpretation of the phenomenon of interest (Bhattacherjee, 2012, p. 93) 

To gather insights on how Open Source practices can foster the creation of democratic technologies and 

thereby enhance the transformative potential of environmental activism the study builds upon a qualitative 

research design. Bernard and Ryan point out, that a qualitative analysis can analyse both, qualitative and 

quantitative data (see Table 1). This study will primarily conduct a qualitative analysis of qualitative data 

(Cell A). However, this analysis will be complemented with quantitative data (Cell B) on the growth of the 

project and the involvement in the development negotiations. 
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3.2 Qualitative Text Analysis 

The qualitative text analysis is based on the framework for thematic qualitative text analysis suggested by 

Kuckartz (2013). The aim of qualitative text analysis is to reduce the complexity in the context of the 

research perspective and to summarise and compress the data. The thematic qualitative text analysis consists 

of seven phases. The first phase consists of the initial work with the data. Important steps are the careful 

reading of a part of the material, the recording of particularly relevant parts and the noting of ideas for the 

analysis. In the second phase, the main thematic categories are developed. This is a central part of the 

complexity reduction. Methods to build categories can range from inductive empirical category construction, 

based on the data, to deductive category construction based on the theory and/or the research question. Often, 

different methods are combined and the categories are complemented after the initial work with the data. For 

this study, the main analytical categories were deduced from the theoretical background in a first step. When 

constructing categories deductively, it is important that they are disjunctive and exhaustive (Kuckartz, 2013, 

p. 78). The thematic categories are derived from the discussion of Kelty's concept of recursive publics and 

Haff's work on Open Source development in the light of Feenberg's critical theory of technology. The 

categories are presented in chapter 11. The third phase is the first coding process consists of completely 

processing the material and assigning all relevant passages to one or more categories. In the fourth and fifth 

phase, all text passages belonging to a category are compiled and sub-categories are created. This was done 

inductively, based on the empirical data. In the sixth phase, all of the text is re-coded, using the elaborate 

category system that is presented in the beginning of chapter 5. The results are compressed in a profile 

matrix for each analysed phase of the project. The profile matrices can be found in Appendix 1 and Appendix 

4. The last phase, the analysis, consists of a descriptive part (see chapter 15) and an interpretive part (see 

chapter 27). The descriptive part reports the results for each main category as well as relationships between 

the categories. The interpretive discussed the results of the analysis in the term of their potential to 

democratize the development process and to increase the consideration of environmental and human well-

being aspects. 

The material for the qualitative text analysis are the development discussion threads of each version and the 

resulting official plans. Every member of the community forum has the opportunity to participate in the 

discussion threads. Therefore these can deliver insights on the discussion of the technology by the 

community. In contrast to that, the official plans are written by a core team of the project that prioritises 

objectives and ultimately develops the material. The main source for the discussion of version 3.0 is the 

thread “Precious Plastic – V3.0 Need Feedback” from the 2nd of November 2016. it can be found in an 

anonymized form in Appendix 2. The corresponding official plan was published in February 2017 on a 

dedicated website and can be found in Appendix 3. The main source for the discussion of version 4.0 is the 

thread “Precious Plastic Version 4?” that was created on January 31st 2018 and which can be found in 

Appendix 5. The official plan can be found in Appendix 6. It was published by the core team in August 2018. 

Table 1. Qualitative and Quantitative Data and Analysis (Bernard and Ryan, 2010).
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3.3 Choice of Precious Plastic as a case 

Precious Plastic was chosen as a case because it is a form of activism that has the development of technology 

at its core. It describes itself as an Open Source project, the community utilises and is actively developing 

Open Source software to communicate and to organize and their central product, the construction plans for 

plastic recycling machines, are published under the MIT license. Furthermore, it is a project that is oriented 

towards finding a solution to a wicked socio-environmental problem that is highly relevant for sustainable 

development. The project was founded in 2013 and is old and advanced enough to be able to detect a 

transformation. Precious Plastic also has the advantage, that their online communication in form of a public 

forum with over 35.000 members, a GitHub software repository and over 50 videos on YouTube, provides 

sufficient primary sources to approach the research question. Precious Plastic develops itself in the form of 

“versions”. A new version does not necessarily include the improvement of the machines, it can incorporate 

all different kinds of things, from the implementation of new features in the forum to the creation of video 

tutorials. The advantages of these versions for the analysis is, that they represent a distinct timespan in which 

the development of the project is extensively discussed. The restriction to version 3.0 and 4.0 has been done 

by the following rationale: Limitations in time and resources do not allow to analyse the creation of all 

version of Precious Plastics. Version 1.0 was developed by Dave Hakkens alone and version 2.0 in a group of 

three people, without the engagement of a community and without being documented sufficiently. Version 

3.0 and 4.0 were developed at a time when Precious Plastic already formed an active community and the 

community forum was online. While version 4.0 is not yet released, its development and especially the 

discussions around it are advanced enough to allow for an analysis. The development of version 3.0 and 4.0 

share enough similarities to be comparable, while still being different enough to reveal insights on how the 

practices and discussions have changed. 

3.4 Limitations 

Case study research has some inherent weaknesses and limitations. First and foremost, the inferences are 

heavily contextualised (Bhattacherjee, 2012, p. 93). In this study only one case - Precious Plastic - is 

analysed to draw conclusions on a broader phenomenon - Open Source practices in activism. Conclusion 

cannot be easily generalised and carelessly be applied to all other cases. They should rather be seen as a 

contribution to the understanding of a broad and unexplored phenomenon that need further research from 

different scientific angles. 

The findings of case studies are sometimes criticised as being subjective (Bhattacherjee, 2012, p. 94). One 

researcher might see different concepts and patterns in the data, than a others. This should be accounted for 

by being transparent and detailed in the description of the proceeding and the presentation of the material and 

the results. 

Besides this general limitations of case study research, this study is limited by the selected methods, the 

material and the limited timeframe. The study focuses on the discussion within the community, rather than 

analysing the resulting technology as such. A whole different approach would be necessary to analyse the 

actual impact of the plastic recycling machines on the natural environment and the human well-being. 

However, this limitation to the development discussion was done intentionally, since it allows to draw more 

generalizable conclusions. An analysis of the technology would shift the focus away from the general 

potentials of Open Source practices in environmental activism and towards the subject of technical solutions 

to global plastic pollution. Such a study would have to ask other questions and for example question the 

complete approach of recycling compared to other approaches such as the avoidance of plastic. 

Within the analysis of the discussion in the community, the analysis is limited to the largest discussion 

threads with the highest activity in the analysed phases. It neglects a lot of smaller discussions and topics that 

were only debated among fewer members. While each further analysed thread could improve the quality of 

the results, the additional time that this would need does not justify tracking down and analysing every 

relevant document. A limitation to the two largest discussions is therefore more objective than cherry-picking 

further threads that seem interesting in regards to the research question. To compensate for this limitation and 

complete the picture, the analysis is complemented by other primary sources in the form of official online 

documents of the project. 
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4. Theoretical Background 

4.1 Critical Theory of Technology 

During the last century, several theories have emerged that attempt to explain the impact of technology on 

society and the factors that inform technological development and innovation. Early theories of technology 

often had a deterministic view on technology. Weber's theory of rationalisation, Heidegger's ‘question of 

technology’ and Ellul's theory of the technical phenomenon outline a universe where the individual has 

become an object of technology which itself follows a unilinear track - from primitive to more advanced 

stages - and has an autonomous functional logic of rationalisation that can be explained neglecting the 

societal factors. These theories “emphasize the role of technologies in dominating nature and human beings” 

(Feenberg, 2005, p. 59). If that holds true, Feenberg argues, the only way out would be to go underground or 

to go native, to hope for a turn to spiritual values that embrace nature over profit or to hope for an 

enlightened dictator (Feenberg, 1992, p. 312). Contemporary theories of technology often reject the view that 

technology is unilinear and determined. 

During the 1990s, Andrew Feenberg outlined his critical theory of technology. He argues against the 

unilinearity and determinism of technology and states that a redefinition of technology would have the 

potential to democratise rather than to centralise power and control. The major flaw of deterministic theories 

would be that they would solely build upon the specific forms of technologies that have developed during the 

last century in the West. These “technologies of conquest” would lend themselves to a authoritarian 

hierarchy, but this would be imposed by the prevailing hegemony they were developed and are used in, 

rather than being an inherent property. Feenberg summarises two premises of technological determinism: 1. 

technical progress follows a “single sequence of necessary stages” (Feenberg, 1992, p. 304) on its way from 

less to more advanced. 2. Technological imperatives would force social institutions to adapt to them. He then 

provides historical examples to illustrate how these premises have failed in the past and how technology has 

been reconstructed to serve social needs. 

The French system ‘Minitel’ was initially designed as a system to allow citizens access to databases and 

receive officially provided information. However, users hacked the service and created a system that allowed 

them to interact with others. Soon it was primarily used for anonymous online chatting, for political debates 

or to facilitate sexual adventures. The technology served not only for some predefined social purpose, but 

provided an environment in which the users could elaborate a way of life. Feenberg concludes that “what the 

object is for the groups that ultimately decide its fate determines what it becomes as it is redesigned and 

improved over time” (Feenberg, 1992, p. 309). 

Another historical example is the regulation of steam boat boilers in the United States in the 19th century. 

Regulations to increase their safety were first proposed in 1816, but only 1852 and more than five thousand 

deaths caused by boiler explosion later, the regulations were implemented. The boiler design was relative to 

the social judgment of its safety and since consumers kept travelling by riverboats and the implementation of 

safer boilers would have come with excessive costs, the safety of the boilers were not improved. Since ship 

owners followed the rational of profit maximisation, nothing changed until the regulation was implemented. 

Afterwards, safety features quickly became essential to boiler designs and no one looked back “to the good 

old days of cheaper, insecure designs” (Feenberg, 1992, p. 314). All future development was then based on 

the socially altered technology. 

This example shows that while social institutions can inform technological development and are not forced 

to adapt to technological imperatives, this can take and long time. Furthermore it shows that the development 

of technology is often owned by a small group of actors and is guided by a functional rationality striving for 

more efficiency. Other goals such as the protection of nature or the protection of human life might be later 

imposed on the technology – for example in the form of regulations by law makers - and would often be 

initially perceived as a restriction of the underlying efficient nature of technology. In this setting, 

environmentalists striving for a technology that is arguably more efficient in the long run in the sense that it 

is reducing the severe side-effects of technology, is perceived as a burden involving dilemmas: 

“environmentally sound technology vs. prosperity, workers' satisfaction and control vs. productivity, etc.” 

(Feenberg, 1992, p. 312). But the creation of syntheses would be possible. 
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Technology is both, a product of the social context it is designed in, as well as of central importance to 

transform this context. Feenberg argues not only that there cannot be genuine progressive and democratic 

change without the reconstruction of technology, but also that an extension of democracy into technology 

would be necessary to prevent more and more features of free societies to gradually disappear (Feenberg, 

1992, p. 303). 

Feenberg does not provide a practical definition of the process of democratising technology, since his theory 

rather aims “to make sense of what is going on around us now” (Feenberg, 2005, p. 62) and to interpret “the 

world in the light of its potentialities” (Feenberg, 2005, p. 63). But his work indicates characteristics of a 

democratisation of technology and that can be applied to evaluate a given technology and its development 

process. When Feenberg talks about democratising technology, he emphasises that it is primarily about 

initiative and participation, the creation of “a new public sphere” that embraces “the technical background of 

social life” (Feenberg, 1992, p. 318), rather than about legal rights and institutions. Fundamentally, 

democratic technology would realise otherwise excluded values in new technical arrangements. The range of 

interests included in the development of technological objects has to be enlarged and the design process 

opened up. Besides that, Feenberg's theory offers indications on how the democratisation of technology 

would have a different rationality and thus alter the social context in which it is developed. The development 

of democratic technology would take the destructive effects of the technology “on the natural environment as 

well as on human beings” (Feenberg, 2005, p. 55) into account. New technologies would have a broad note 

of rationalisation, including responsibility for the “human and natural contexts of technical action” 

(Feenberg, 1992, p. 320). Furthermore, the democratisation of technology would seek for syntheses were 

traditional technology confronts us with dilemmas (Feenberg, 1992, p. 312). For example between 

environmentally sound technology and prosperity, workers’ satisfaction and productivity. 

What Feenberg's historical examples have in common is that they focus on processes were the social 

contexts inform technology after it was initially created. Let it be users interpreting and thereby shaping the 

technology they are using, or democratic institutions imposing regulations on existing technologies. Open 

Source development is an example of a development process in which the voices of many actors are directly 

included in an iterative development: A technology is initially developed, then used and interpreted by a 

group of actors who can then engage directly in the development of the next version of the technology. The 

next section will introduce two concepts that aim to capture the characteristics and practices of Free Software 

and Open Source projects. Afterwards these concepts will be discussed in the context of Feenberg’s Critical 

Theory of technology and categories for the qualitative text analysis will be derived. 

4.2 Characteristics of Open Source projects 

In his book “Two Bits”, Kelty (2008) outlined the concept of “recursive publics” to capture the cultural 

significance of the Free Software movement. Even though he focuses on Free Software, his concept can offer 

insights to analyse the self-proclaimed Open Source project Precious Plastics and examine its state in terms 

of democratising technology. A recursive public is a public with the ability to create the infrastructure it 

needs to exist and to maintain its publicness and modifiability (Kelty, 2008, pp. 61–62). Recursive publics 

are concerned with the reorientation of power and knowledge, a levelling of the playing field and the 

remaking of the social and technical landscape they exist in. The power of Free Software as an instance of 

recursive publics would be to allow principles and values to be materialised while keeping the values subject 

to negotiation and change. Recursive publics would argue about their own structure and meaning. 

Participants in such publics would recognise that they are all doing the same thing and then come to together 

to negotiate the meaning, the goal, the ideology and the necessity of their practices (Kelty, 2008, p. 334). 

Kelty offers practical questions that scholars should ask to determine if something is a recursive public. 

While some seem to be trivial in the case of Precious Plastic (e.g. is software involved at any level?), other 

can be helpful in the analysis: Are participants voluntarily contributing? Are they experimenting with forms 

of coordinating the voluntary contributions of distributed people? And are the participants actively discussing 

questions of ideology and distinction of the movement? 

In contrast to Kelty, Haff (2018) in his book “How Open Source Ate Software” focuses primarily on the 

practical aspects of Open Source as a model for organisation and development. The book discovers Open 

Source from a project management perspective with a focus on Open Source software projects and their 

commercial potential. Nevertheless, the author offers different insights that can be helpful for the aim of this 
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study. Haff distinguishes between three forms of governance for Open Source projects that inform how 

decisions are made and what the core principles and goals are. A common approach is that of the 

“Benevolent Dictator for Life”. This role is often taken by the project founder and is rather de facto than 

formal. The benefit of this model is, that there is an unambiguous decision maker, with the support of the 

community. On the other hand, ego and conflicts of interests might “drive a wedge between the community 

and an increasingly malevolent dictator” (Haff, 2018, p. 54). Another popular form of governance is the 

meritocracy or government by merit. In a community governed by the principles of meritocracy, individuals 

are given decision making power when the community feels that the individual has earned merit and 

therefore the trust of the community (Haff, 2018, p. 55). As a third form of governance in Open Source 

projects, Haff describes the consensus model. Communities seek for consensus based on as many 

perspectives as possible, when making decisions. In this case, the contributors who currently do most of the 

work are often the most influential, and not the people who have contributed in the past but are no longer 

active. However, this form of governance often includes a fallback mechanism for the case that consensus 

cannot be reached (Haff, 2018, pp. 55–56). The form of governance in Open Source projects is often 

unexplicit. In 2018, three-quarters of the 25 most popular projects on GitHub, a widely used software 

repository, did not provide information about their governance model (Haff, 2018, p. 53). Furthermore, Open 

Source projects often used a mixed approach rather than adhering strictly to one of the models. 

Haff also defines principles for Open Source projects. One of them is that not only the source code is open, 

but also the discussions and conversations around it (Haff, 2018, p. 56). In terms of roles within a project, 

Haff distinguishes between leaders, who have the authority to make final decisions, maintainers, who were 

delegated with the development and the decision making for a specific part of the project, committers who 

have direct writing access to the source code and contributors, who can contribute in many smaller ways, 

from reporting bugs to contributing to discussions about features (Haff, 2018, pp. 59–61). Lastly, Haff 

reflects on cultural values that an Open Source community needs in order to be successful. A diversity of 

people and perspectives would be helpful to develop an Open Source project. To keep people involved in and 

committed to a project as sense of belonging needs arouse among the members. Therefore a culture of 

empathy, respect and inclusiveness needs to be aimed for (Haff, 2018, p. 66) 

4.3 The creation of a new public sphere 

Before categories for the qualitative text analysis can be derived, this section discusses the concepts for Open 

Source practices in the context of Feenberg's critical theory of technology and approaches the question: Are 

the characteristics and practices of Open Source projects theoretically corresponding to a democratisation of 

technology? Key features of the democratisation of technology are initiative and participation (Feenberg, 

1992, p. 318). Both are also key for Open Source projects. Haff (2018) writes that the development in Open 

Source projects is depending on a broad participation and at the same time encourages participation and 

experimentation. Decreasing the barriers to participate in a project, growing the breath of participation and 

converting users into contributors would be the key for Open Source development. And a sense of belonging 

would be of central importance for continued participation in a project (pp. 31, 63, 66). Thereby, the 

participation does not have to be about coding, but it can also take other forms such as testing, giving 

feedback, writing a documentation or funding of a project (Haff, 2018, p. 318). 

A second important aspect of a democratisation of technology would be the inclusion of a variety of voices. 

Feenberg writes that “the range of interests represented by the [technical] actor must be enlarged so as to 

make it more difficult to offload feedback from the object onto disempowered groups.” (Feenberg, 2005, p. 

55). While the inclusion of many voices and interests is at the core of Open Source software development, 

this does not necessarily lead to a inclusion of a broad variety of interests. The type of Open Source project 

can influence the diversity of among the contributors. Haff (2018) writes that commercial Open Source 

projects that were started by a company can often hardly attract external contributions, while in other cases 

the way the project was formed would lead to a natural diversification and a collaboration among parties 

with divergent interests (Haff, 2018, p. 104). 

Another important aspect that is not directly mentioned by Feenberg but that can be derived from the theory 

is a democratic form of decision making. The nature of decision making in Open Source projects is often 

hard to trace, as it is not explicitly defined, but has grown organically over time and has an informal nature. 

Of the three common decision making models described by Haff (2018), the consensus model is the most 
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democratic. With this model, decision are made based on a consensus seeking process that strives to include 

as many perspectives as possible. Everyone who is concerned with the project has a voice in this process. 

The model of meritocracy seems significantly less democratic, since an inside group of people decides who 

has earned the merit of taking part in the decision making for the project. The model of the benevolent 

dictator does not sound as if it were compatible with any understanding of democracy, but in practice they 

are not necessarily mutually exclusive. Depending on the project, the role is not exercised as the all-decisive 

dictator, but rather as the primus inter pares, the first among equals, who gives the direction of the project or 

has a veto right in decisions, but allows and promotes democratic debates within the project. The role is 

usually not formalised and explicit, but is determined in the course of a project by other participants. Most 

importantly, the subordination under a benevolent dictator of an Open Source project is completely voluntary 

and can be reversed. Since all information is accessible and the source code is open, a contributor can at any 

time decide to stop contributing, leave the project, or fork it and work on an own version. 

Most broadly, Feenberg formulates the need for “the creation of a new public sphere” for the democratisation 

of technology (Feenberg, 1992, p. 318). Feenberg does not provide many details on the characteristics of this 

“new public sphere”, however central to it is the embracing of “the technical background of social life”. This 

aspect is also the gist of recursive publics as described by Kelty (2008). Recursive publics are concerned 

with the ability to “build, control, modify, and maintain” (Kelty, 2008, p. 7) technology. While Feenberg does 

not further differentiate what is meant with the technical background of social life, Kelty specifies, that 

recursive publics are mainly concerned with the technical infrastructure that allows their own existence 

(Kelty, 2013, p. 8). Feenberg writes that the new public sphere would emerge from technical controversies, 

from individuals resisting a specifically technological hegemony. Feenberg names protests against nuclear 

power plants or toxic waste disposal as examples for such technological controversies. The Free Software 

movement, as an instance of a recursive public, did not emerge from a controversy over environmental 

impacts of technology but from a different technological controversy, the controversy over software freedom, 

intellectual-property and the resistance to proprietary software. Feenberg emphasises that the new public 

sphere will not be built upon legal rights, but legal forms “may eventually routinise claims that are asserted 

at first informally” (Feenberg, 1992, p. 318). This was the case with the Free Software movement: Emerging 

from a technical controversy, a new set of practices evolved that were routinised by legal means and 

representations in the form of new licences or the establishment of foundations. 

The theoretical discussion reveals that the adoption of Open Source practices and principles and the 

characteristics of a recursive public, can foster the creation of a new public sphere and the democratisation of 

technology after Feenberg (1992). They can increase the engagement in technological development, the 

inclusion of a variety of interests and create a public that is concerned with the technical background of 

social life. Open Source projects seem to share many characteristics of the “new public sphere” that 

Feenberg calls for. However, decision making processes in Open Source projects often do not full fill 

democratic requirements. Nevertheless, decision making can often be directly influenced by actors involved 

in the project and the open character allows people who disagree with a decision to leave a project, clone the 

technology and develop it according to their interests. The analysis of Precious Plastic will show in how far 

this theoretical potential holds true. 

4.4 Categories for the qualitative text analysis 

Based on the Feenberg’s critical theory of technology and Haff’s and Kelty’s concept, thematic categories 

for the analysis of the Precious Plastic project can be derived. The categories are divided into two groups: 

Categories that aim to grasp the democratisation of technology due to Open Source practices and 

characteristics and categories that aim to grasp the effects of this democratisation. To grasp the 

democratisation of technology due to Open Source practices, the analysis will use the categories: 

Inclusiveness: This category includes all statements that aim for an inclusion of unprivileged groups and 

actors. 

Infrastructure: This category includes all statements discussing the used infrastructure and the remaking of 

the technical landscape of Precious Plastic. 

Contributions: This categories includes all statements that offer contributions or discuss the cooperation on 

the project. 



15 

Belonging: This category includes all statements, wording and formulations that indicating a strong sense of 

belonging, or the exact opposite, a strong sense of separation from the project 

Decision making: This category includes all statements that indicate the way of decision-making within the 

project or that propose a change in the way decisions are made. 

Vision: This category includes all statements that actively discuss the project in a bigger picture, the 

ideology, the meaning, the aims and goals. 

To grasp the effect of the democratisation, the analysis will use the categories: 

Natural Environment: This category includes all statements that refer to the destructive effects of the 

developed technology or the project as a whole on, respectively the protective responsibilities for the natural 

environment, including plants, animals and ecosystems. 

Human well-being: This category includes all statements that refer to the destructive effects of the 

developed technology or the project as a whole on, respectively the protective responsibilities for the human 

well-being, including health issues and livelihoods. 

5. Analysis 

This chapter presents the results of the analysis and will outline in how far the Precious Plastic community 

adapted relevant characteristics and practices of Open Source development and in how far they considered 

aspects of their impact on the natural environment and the human well-being. The first section presents the 

derived sub-categories that were created after the initial coding of the material. The second section presents 

the projects state and their negotiation of the development of “Precious Plastic version 3.0” in the time from 

late 2016 to early 2017. In the third section the project’s state and their negotiation of technology during the 

development of “Precious Plastic version 4.0” between January and August 2018 is presented. For both 

section the presentation is guided by the theoretical framework and first outlines the Open Source 

characteristics that might foster a democratisation, before it presents the analysis of the discussion of the 

impacts on natural and human limits is presented. 

5.1 Derived sub-categories 

After a first coding of the material, sub-categories for the further analysis were derived empirically from the 

material. Regarding the democratisation of technologies, the main categories “contributions”, 

“infrastructure”, “belonging”, “decision making” and “vision” were found to be sufficient to capture all 

statements. For the main category “inclusiveness”, four sub-categories were created. These were defined as 

“barriers” and each include statements that discuss this barrier, as well as proposed approaches to overcome 

it. The sub-categories are the “financial barrier” including statements discussing or approaching the 

accessibility of the project in terms of the required financial resources, the “skill and knowledge barrier” 

including statements discussing or approaching the accessibility of the project in terms of the required skills 

and knowledge, the “informational barrier” including statements discussing or approaching the problem of a 

lack access to the project, because of information asymmetry and the “cultural barrier” including statements 

discussing or approaching problems to access the project because of cultural differences. Regarding the 

effects of the democratisation, six sub-categories for the three main categories were created. For the category 

“natural environment” the subcategories are “electricity consumption” including statements that discuss the 

electricity consumption of the machines, as well as approaches to reduce it, the “transportation” including 

statements that discuss the environmental impact of shipping building parts, as well as the created products 

and “waste” including statements discussing the waste production of plastic recycling workshops. For the 

category “human well-being”, the subcategories are “machine safety” including statements discussing the 

safety of building and operating the plastic recycling machines, as well as approaches to increase it and 

“plastic toxicity” including statements discussing the health hazards of working with plastic. 

5.2 A glimpse of Open Source – Precious Plastic during the 
development of version 3.0 

The development of version 3.0 was announced by the core team in the forum thread “Precious Plastic – 

V3.0 Need Feedback” in November 2016. In the following month, 37 different members replied in 45 posts. 

In February 2017 an official plan for the further development of the project was released. In the following, 

the characteristics of the development process regarding the offering and organising of contributions, the 
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sense of belonging, the decision-making, aspects of inclusiveness, the discussion of the own digital 

infrastructure and the presented visions for the project will be outlined. Afterwards the consideration of 

impacts on the environment and the impact on human well-being by the community will be presented. In the 

end, a summary of the projects state will be given. Unless otherwise stated, all quotes and paraphrases are 

referring to Appendix 1. 

5.2.1 Voluntary contributions – “we would like to know what our community 
has to say in regards.” 

The first iterations of the Precious Plastic machines were developed only by a small number of people. For 

the development of the third iteration, the project built more extensively on the contributions of community 

members. The official plan states that the core team would aim to put together a dedicated team of 

“designers, students, interns and volunteers” to further develop the project in a workshop in Eindhoven. 

Together with the publishing of a plan, a “Money & People” campaign was started that asked for support in 

the form of donations, but also in the form of the “time and skills” of community members. In a later video, 

Dave Hakkens said that thereupon ten people came to the Eindhoven and worked on the project. They were 

not paid and had to cover their own costs for travelling and accommodation (Hakkens, 2017b). 

Besides these on site contributions, the analysis of development thread revealed that remote contributions 

played a rather small role for the development. The discussion thread was framed by an opening post by a 

core team member. In the opening post a list of things that they “think should be improved” was presented. 

This list would be based on the feedback of “thousands of people” working with the machines. The 

discussion thread would be there to get to know what their community thinks about these ideas. 

Four participants of the development discussion offered to directly contribute to the development. The 

offered contributions ranged from general help in “anyway possible”, to specific contributions like 

improving the machines and sketching plans or converting the metric units into imperial units. 

One participant expressed concern that the plan presented would be too ambitious and that the core team 

should either prioritise only one or two points or “set up a way for others to contribute” by providing a task 

list and a timeline to volunteers. While community members contributed remotely, by sharing their machines 

improvements in the forum, these contributions were loosely organised and the documents offer no hint if 

any of these improvements found their way into the official blueprints. Besides the one member, the 

organisation of contributions was not discussed in the community. The derived official plan, published three 

month after the development thread was created, did not directly refer to the offered contributions or the 

demand for a better way to contribute. 

5.2.2 The sense of belonging - "more than a bunch of geeks”? 

To grasp the sense of belonging among the Precious Plastic community, the material was parsed for 

formulations and statements that indicate attraction or separation. In the statements of the discussion thread 

only a few sentiments of belonging could be detected. The opening posts by a core team member referred to 

the project as a movement of “like-minded plastic heroes”. One participant picked up this expression and 

wrote: “Well done and let’s do it ‘like-minded plastic heroes’”. Only one participant used the pronoun “we” 

for a call to action, referring to the community and the core team together. Most statement of the participants 

referred passively to the project (“It would be nice [...]”, “It would also be really useful having a [...]”). 

Others were clearly separating between themselves and the developers of the project by referring to “your 

machines” or suggesting improvements in a demanding form like “you should make it possible [...]”. 

Another sense of separation between the core team and the community could be detected in the wording of 

the opening post. Though it referred to the project as a movement of like-minded people, the core team stated 

that “we want to make it easier for you to get started”. A slight sentiment of separation could also be detected 

in the official plan. When the core team formulated the goal of changing people’s perception of plastic from 

disposable to valuable, they stated that they at Precious Plastic – referring to the core team – and many from 

the community – referring to the rest – would already have begun this shift in perception. 
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5.2.3 The decision-making in the project 

As it is often the case in Open Source projects, the form of decision-making was not explicitly stated. 

However, the official plan gave a hint on how decisions are made. The core team stated that after 

brainstorming on the proceeding of the project and a long discussion they would have decided not to focus 

on machine improvements but on other things. Another hint on a possible future change could be found in 

the statement that they see a potential of the project in its “decentralized and distributed nature” and a 

possible scale “beyond our team”. The perceived way of decision-making among the participants of the 

development thread seemed to correspond to the model of the benevolent dictator. The project founder, Dave 

Hakkens, was perceived as the uncontested leader of the project. This was apparent in statements of the 

development discussion where the authors directly addressed Dave Hakkens, instead of the core team or the 

community, when they suggested an idea on how to develop the project. 

5.2.4 Discussion of the own infrastructure 

During the analysed timespan, the digital infrastructure of the project consisted of a forum software, hosted 

on Dave Hakkens personal domain “davehakkens.nl” and a dedicated website for information around the 

project on “preciousplastic.com”. In the opening post for the development thread, the core team identified 

the online platform as a major part to be improved in the next stage of the project. A goal would be to create 

a platform that allows people to more effectively connect locally. Furthermore they proposed the 

development of a digital marketplace for the exchange of Precious Plastic goods. Among the participants of 

the discussion, little attention was paid to the infrastructure. One user reaffirmed the need for a better way to 

connect locally and suggested to introduce a feature to “search among the members of the community city to 

city”. Another user expressed the idea to create a forum section to trade parts and moulds so “we all […] can 

have a little bit of everything”. The official plan for version 3.0 outlined the plan to create an online map to 

tackle the problem of connecting locally. A category system should allow people to mark themselves as 

starters, builders, collectors and sellers. Furthermore, the creation of a community online shop was 

announced where people could sell their recycled plastic products or machine parts. 

5.2.5 The vision for the project – a concern of the core team 

The opening post of the development thread gives a hint on the vision of the core team for the project. They 

announced to create a manifesto to outline the philosophy of Precious Plastic. They would see Precious 

Plastic not just as a “bunch of geeks and machines builders” but as “a movement of like-minded plastic 

heroes”. While one participant picked up this expression, neither the idea of creating a manifesto was further 

discussed, nor did the participants make any other statements that indicated a vision for the project. In the 

official plan, the idea of creating a manifesto was not taken up again either. Nevertheless, a "Manifesto" and 

a "Mission" webpage were created at the end of 2017, describing Precious Plastic as a “global community of 

hundreds of people working towards a solution to plastic pollution” (Precious Plastic Mission, n.d.), trying to 

“push the boundaries of plastic, how it is produced, reproduced, viewed and consumed by society” (Precious 

Plastic Manifesto, n.d.). In the official plan, more statements were found that point to the vision of the core 

team for the further development of the project. The plan states that in order to fulfil the central goal to 

“boost plastic recycling world wide” and to give value to plastic waste, the project would need to move from 

“the recreational, ethical area to a more practical one based on creating fair livelihoods for its users.” 

Furthermore the project would have to become financially independent, while ensuring to keep all material 

freely accessible. 

5.2.6 Lowering barriers – discussed aspects of inclusiveness 

“I don’t have any money, tools or workshop space” 
The community and the core team discussed extensively what prevents people from joining project and how 

barriers could be lowered or removed. The most discussed hindrance to take part in the project was the 

financial barrier. This was already accounted for in the opening post by the core team who declared that it 

would be “a dream” of them to create “a fund for people with less financial means to finance the purchase of 

the components and tools to create their own Precious Plastic workshop and get started with plastic 

recycling.” In the following discussion, three participants confirmed that their financial resources would be 

the barrier for them to get started. The participants proposed different approaches to make the machines 
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cheaper. One participant suggested to only use one removable electronic module and one motor for all 

machines to make the procurement cheaper. Another participant proposed designing machine parts that could 

be made from recycled plastic so that existing workshops could offer cheap parts to workshops that are about 

to get started. The official plan did not pick up the discussed ideas to make the machines cheaper. A different 

approach, not to lower the financial barrier, but to mitigate the financial risk of running a workshop was 

presented. A business plan should be created that provides all information to get started no matter where you 

live and that helps to calculate the risks of creating a business. This would enable to “make a living out of 

collecting and recycling plastic”. The business plan would also “give extra incentives for people to start 

reaching out to new crowds not necessarily into sustainability but into business.” The idea of setting up a 

fund, as mentioned in the opening message, was not repeated in the official plan. 

“we need to ease the building process to get more people recycling.” 
The second most discussed barrier was the skill and knowledge barrier. The core team mentioned the goal to 

make the building process easier, for example by creating a starter kit for the most complex parts. One 

participant suggested to design the machines in a way that no welding is necessary, since welding would 

“scare many people away”. One problem, according to one participant, would be that precise information on 

the capacity of the machines would be lacking. This would make it much harder to plan with the machines 

and would require “a hell of spare time to figure this on your own”. However, the same user admitted that it 

would be difficult to give general figures as most of the machines built would differ from those in the plans. 

To overcome the skill and knowledge barrier, the official plan picked up the idea of creating starter kits to 

make it easier to source the most difficult parts of each machine. Furthermore they outlined the plan to create 

more product examples as well as tutorials on how to replicate them. An overarching approach to tackle the 

financial as well as the skill barrier could be found in the plan to make it easier for people with resources, 

people with the necessary skills and people who want to get started to locally connect, by creating an online 

map. As an optional part of the further development, the core team mentioned the idea of developing smaller 

and simpler devices and tools to make starting with recycling easier. 

“spread the message to a wide audience of people” 
Two participants mentioned ideas to overcome the informational gap and get more people into plastic 

recycling. One mentioned idea was to do a TED talk, because the TED organisers would look exactly for the 

sort of “fix-the-world-thing” Precious Plastic is doing. Another participant said that he or she would already 

organise workshops with the Precious Plastic machines to teach people how to “design, create, communicate 

and sell products made of recycled plastic”. These ideas are not picked up in the official plan. 

“start a recycling business from zero, no matter where you live“ 
In terms of a cultural barrier, multiple participants described how difficult it would be for them to use the 

plans, because they would only provide numbers in the metric system. Since metal suppliers in the United 

States would often not provide steel in metric sizes or charge an extra fee for them, this would make it more 

tedious and more expensive for people in the United States and in the Caribbean to build the machines. Two 

members offered to do the conversion into imperial units. The official plan states that it would be part of the 

business plan to provide information on how to get started, no matter where you live. Besides that they 

picked up the plan to provide drawings in imperial units. 

5.2.7 Discussed impacts on the natural environment 

“elevating the plastic status quo” 
Of course, the underlying intention behind the developed technology in Precious Plastic is to have a positive 

impact on the environment. The general approach of Precious Plastic to create a positive impact on the 

environment was refined in the statements of the core team in the opening post. To “[elevate] the plastic 

status quo”, Precious Plastic workshops would need to create products that last long and look great. This was 

re-emphasised in the official plan. The core team stated: “We want plastic to gain a new status.” Therefore, 

the recycled plastic must not be used to make new disposable products. One participant picked up the subject 

of product design. He or she stated that it would be important to minimise the carbon footprint of the 

produced end products. Therefore the machines should be used to create products that can be sold locally. He 

or she provided the example of polypropylene rope, used by fishermen in the Caribbean. This rope would 

often be imported from China. The participant outlined the idea of a loop between a local Precious Plastic 
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workshop that produces the ropes and the local fishermen who use it and bring it back to the workshop for 

recycling. 

A “human powered shredder” 
Two participants in the development thread addressed problems of the electricity consumption and the power 

sources for the machines. One participant mentioned the need for a “go-to set of plans” for alternative power 

sources and introduced in the ideas for a solar powered compression oven and a human powered shredder. 

Another participant proposed design changes to make the machines use less electricity. To reduce the waste 

of resources and space, one participant suggested to “dual purpose some of the equipment”, for example by 

using one motor to power multiple machines. These comments on the impact of the technology on the natural 

environment are not included in the official plan of version 3.0. 

5.2.8 Discussed impacts on the human well-being 

“creating fair livelihoods” 
The projects impact on human well-being was not extensively discussed and only a concern of the core team. 

In the development thread, the necessity to improve the machine safety was mentioned in the opening post 

by the core team. They outlined the aim “to make the machines more safe, efficient and cost effective”. The 

same aim was mentioned in the official plan, but tagged as an optional goal. In a more general approach to 

human well-being, the core team outlined the plan to improve livelihoods around the world by using a 

“market oriented approach” and turning “plastic recycling into a business”. This was picked up in the official 

plan. By moving Precious Plastic from a recreational and ethical to a more practical area, it could create “fair 

livelihoods for its users”. 

5.2.9 Summary of Precious Plastics during the development of version 3.0 

While the project at that state was presented as an Open Source project, it only showed limited 

characteristics of a recursive public after Kelty (2008) or the Open Source development model after Haff 

(2018). Only a small number of people were involved in the projects development during the analysed time. 

37 none core team members participated in the analysed thread and four of them offered a direct contribution 

to the development. Ten people joined the core team in Eindhoven for the development of version 3.0 

(Hakkens, 2017b). A division between the community and the core team is apparent in most of the statements 

from both sides. The core team came up with an initial list of improvements and was responsible for the 

development of the new version. The participants suggested ideas that the core team should implement. The 

decision-making was clearly in the hands of the core team and Dave Hakkens was perceived as the leader of 

the project by the community. The project at that state was concerned with its own digital infrastructure. This 

was particularly apparent in the plan to create an own marketplace to trade the community products, instead 

of selling them on commercial online marketplaces. However, the infrastructure was mainly a concern of the 

core team and not so much of the rest of the community. The same could be we witnessed regarding the 

vision for the project. The participants did not indicate a commitment to a common future as a project. The 

statements from the core team reveal that the project was seen as a movement that boosts plastic recycling 

and should, in the future, move from a recreational area to a practical area that allows its “users” to create a 

fair livelihood. 

Several aspects of how to make the project more inclusive were discussed. While community members 

suggested ideas to make the machines cheaper, the core team rather focussed on lowering the financial risk 

of running a workshop and stated that they see the greatest potential in a market oriented approach that aims 

to create Precious Plastic ventures around the world. The core team and the participants of the discussion 

generally agreed that it would be necessary to ease the building process and make the entry requirements in 

regards to skill and knowledge as low as possible. While some aspects that were brought up be the 

community were accounted for in the official plan, others were only discussed by the community. 

The analysis revealed that the core team rather focused on the broader picture of the projects impact on the 

natural environment, while the community members were concerned with the details. The core team’s post in 

the thread, as well as the official plan focused on giving a new value to plastic. The community members 

were mainly concerned with the electricity consumption of the machines, but also with reduction of the 

carbon footprint by producing goods that can be sold and used locally. 
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The impact on the human well-being were only considered by the core team and not discussed among 

community members. To improve the livelihoods of plastic recyclers, the core team outlined the plan to take 

a market oriented approach and provide information to turn plastic recycling into a business. On a more 

specific scale, the core team mentioned the need to improve the safety of the machines. 

5.3 An increased potential and a gatekeeper - Precious Plastic 
during the development of version 4.0 

The development of version 4.0 was announced in the forum thread “Precious Plastic Version 4?” in January 

2018. Between then and the release of the official plan in August 2019, 86 different members replied in 132 

posts. As in the previous section, in the following the analysis of the development process regarding the 

offering and organising of contributions, the sense of belonging, the decision-making, the discussion of the 

own digital infrastructure, aspects of inclusiveness and the discussed visions for the project will be outlined, 

followed by the analysis of discussion of the impact on the environment and the impact on human well-being 

of the project. In the end a summary of Precious Plastic’s state during the development of version 4.0 will be 

given. Unless otherwise stated, all quotes and paraphrases are referring to appendix 4. 

5.3.1 Voluntary contributions – “Together we set the course” 

In contrast to version 3.0, the discussion thread for version 4.0 did not start with a predefined list of things to 

improve, but the core team only asked the community: “What would you like Precious Plastic to work on 

and improve next? Throw it in here! Together we set the course”. The development thread revealed an 

increased willingness to contribute remotely. Various participants offered to design a cheaper, better and 

easier to build shredder, or to otherwise improve and test the machines and share their results. Besides 

working on the machines, community members offered to contribute to other aspects of the project. The 

offers ranged from helping with the project management, to creating a business plan, information materials 

or a communication kit. Multiple participants expressed the will to more generally help to “flex the muscles 

of Precious Plastic” and to join the team in Eindhoven. 

As for version 3.0, criticism was expressed about the way voluntary contributions are organised. In 

comparison, the community has shown to be far more concerned with this subject. One participant pointed 

out, that it would be hard for people to contribute, because a task list is missing. This participant suggested 

the use of a commercial project management tool to make it possible for everyone to see the “ongoing 

efforts, ideas and tasks” alongside with the discussion around them. Multiple users proposed other 

infrastructure improvements to make contributing easier. Suggestions ranged from the use of GitHub for all 

project resources, to building an own application that makes it possible to explore the machines, attach links 

and add inline information and variants of the machines. 

The official plan outlines a roadmap for a further development that relies more on the help of community 

members, which were referred to as the “most crucial parts” of Precious Plastic. In May 2018, Dave Hakkens 

won the Famae award, curated with 300.000 €. The plan envisages using this money to cover the expenses of 

“40+ dedicated people from around the world” to live and work in Eindhoven on version 4.0. As of March 

2019, "next.preciousplastic.com" lists 63 people that worked on version 4.0 on site. 

5.3.2 Sense of belonging - “if you want to go far go together” 

The analysis of the development thread revealed an increased sense of belonging within the community. 

Much more of the statements referred to “we” when calling for action, e.g. “We have to design better 

products [...]”, “We should look at the sources of plastic waste [...]”, or “We need to focus on [...]”. Among 

some statements a sense of cooperation among community members could be detected (“Has anyone looked 

into [...]”, “Has anyone tried […] this?”). An increased feeling of community is also evident in the repeated 

demand to move the community forum away from “davehakkens.nl” and onto a dedicated domain. One 

participant wrote: “[the] whole point of the community is to solve environmental/social problems in the form 

of projects together, therefore all focus needs to be on the community, and so should the site that represents 

it.” One participant even proposed to claim the Pacific garbage patch as the communities territory with an 

own government, money and Olympic athletes. However, not all statements reflect a sentiment of belonging. 

Some participants demanded improvements to be made by the core team (“You have to find a way […]” “I 
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think it would be beneficial if you [...]”). One participant criticised other members of the community for 

being too greedy on the Bazar, the community’s online marketplace developed as part of version 3.0. 

Another participant attacked Dave Hakkens as lying about the estimated building prices in the 

documentation and as treating the community as “his personal design and pet project”. The same member 

has shown to be very active in the forum with contributions ranging from sharing improved machine plans, 

over constructive feedback, to unsubstantiated allegations and personally insulting Dave Hakkens. It would 

go beyond the scope of this study to reconstruct and process this controversy. What has to be noted here is 

that this user turned away from the project and now runs his own platform on the domain “precious-

plastic.org”. Unfortunately, it was not possible to find out whether and how many other people participate in 

this twin project. 

The official plan accounts for the increased sense of belonging by stating that a complete rebuild of the 

platform, to suits the needs of the community, will be hosted on a dedicated domain. Other than that, a clear 

dedication to create a sense of belonging among the growing core team could be detected. For the 

development of version 4.0, not only machine builders and developers were searched for, but also a vegan 

chef and a chief for team fun. 

5.3.3 The decision-making in the project 

The decision-making was again little discussed among the participants of the development thread and not 

accounted for in the official plan. The wish for a change could be seen in the call to make the project more 

impersonal. One participant called for a decentralisation of the project and wrote: “while we will always 

need and want Dave leading the way it would [be] good to see more regional leadership emerging and being 

endorsed by the core team, to free them up to lead strategic stuff.” 

5.3.4 Discussion of the own infrastructure 

It was found that the discussion about the digital infrastructure in the development thread of version 4.0 was 

much more extensive than in the previous phase. Besides minor critique on the use of third party services, an 

underlying theme was the realisation that a forum software would not be sufficient any more to suit the needs 

of the community. As outlined above, multiple users emphasised the need for a better infrastructure to enable 

community members to contribute to the project and especially to add variants of the machines. Discussed 

solutions were a better utilisation of the GitHub functions and the creation of a contribution and task list. A 

major flaw of the current infrastructure would be that basic questions occur over and over again and good 

answer and “precious knowledge” would get lost. Multiple users suggested a “wiki like” software with 

writers and approvers to organise the knowledge of the community. Mentioned features that a future 

community software would need were a group messaging function, a way to pin or mark posts individually, a 

location-based filter for posts and a dedicated section or database to share resources such as product ideas 

and mould plans. A more fundamental critique of the digital infrastructure that came up was that the current 

forum is hosted on the domain “davehakkens.nl” alongside with other projects that Dave Hakkens has 

started. As outlined above, multiple users expressed the wish to move the community software to a dedicated 

domain. 

The official plan picked up most of the expressed critique. The plan states that a complete rebuild of the 

digital infrastructure would be considered crucial for the future of the community. A new software is to be 

developed from scratch that would make it easier to find, read and share knowledge, to organise events, 

mobilise people and to create focused subgroups. Furthermore the new platform would eradicate the need for 

third party software that is currently used in the Bazar. The newly created software should then be published 

under an Open Source Licence itself so that other communities could use it. Furthermore the plan announced 

to move the community platform away from “davehakkens.nl”. However, in how far the new platform eases 

and coordinates the contributions process cannot be assessed based on the plan. 

5.3.5 The vision for the project – a concern of them all 

In sharp contrast to the former discussion of the development of the project, the participants in the 

development thread of version 4.0 extensively discussed the future of Precious Plastic and outlined visions 

for the project. A new member to the community stated that he or she would feel like a shared target for the 
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project is what is missing. In the statement of one participant the two existing contrary views on the future of 

the project are reflected. The participant raised the question: “[Are] we just here to ‘create tools that make it 

easier to start recycling plastic’? Or are those tools something that we use to educate people about the plastic 

problem and fight it from a whole range of angles?” This participants emphasised the need to pull back from 

improving the machines for a while and, as a community, reflect on how to drive big changes, for example 

by not using plastic at all. Various participants agreed that the project has to look at the bigger picture. Some 

participants emphasised the value of the machines and the information material of Precious Plastic for 

educational purpose. Proponents of a more practical understanding of Precious Plastic emphasised the need 

for a design of products that apply to the basic needs of people. Others participants saw the future of 

Precious Plastic in the cooperation with other projects and the formation of a “global plastic coalition”. 

Regardless of a practical or educational vision of the project, participants seem to agree that it has to become 

impersonal and move to a dedicated website. One participant suggested to register Precious Plastic as a 

charity to make it easier to apply for funding. 

The official plan for version 4.0 only briefly addressed the vision for Precious Plastic. The plan re-

emphasised the focus on plastic recycling but admits that to solve the plastic problem, they would also need 

to come up with alternatives. The statements in the plan suggest that the core team follows the practical 

vision for precious plastic. 

5.3.6 Lowering barriers – discussed aspects of inclusiveness 

“new equipment” versus “cheaper machines” 
As for version 3.0, the most discussed hindrance to participate in the project was the financial barrier, which 

was extensively discussed in the development thread. In general two contrary views could be found: The 

focus on cheaper machines to increase the accessibility of the project versus the development of more and 

improved machines to recycle plastic more efficiently and improve the livelihoods of plastic recyclers. One 

opponent of cheaper machines expressed the opinion that the machines would be cheap enough and “rather 

than reducing the entry barrier it would be great to see some new equipment” and other participants 

supported the call for more machines. The machine would already be the cheapest way to start plastic 

recycling. Proponents of cheaper machines suggested different ways to reach this goal. 

design changes versus “closing the market” 
Some participants suggested design changes to allow for a cheaper sourcing of the material. For example by 

replacing the laser-cutted blades of the shredder and offer “a feasible option for developing countries”, or by 

designing a low cost variant, driven by belt drives which are “cheap to produces, also in emerging countries.” 

Other proposals to make the machines cheaper were to only use one motor to power all machines, to design a 

hand cranked version of the machines or to make the machine frames foldable to lower the shipping costs. 

Another suggestion was to produce as many parts as possible from recycled plastic. The participant 

suggesting this, compared the Precious Plastic machines with the self-replicating abilities of the RepRap 3D 

printers. Another approach to make building the machines cheaper, proposed by multiple participants, was 

“closing the market”. They outlined the idea of having a dedicated Precious Plastic machine builder in every 

country to offer either the complete machines, or the laser-cutted parts as cheap as possible. One participants 

remarked that the Precious Plastic machines “aren’t exactly DIY machines, it’s more an assembly of 

expensive parts”. Therefore there should be a few trusted suppliers instead of an “expensive, proprietary and 

pretty shark like market”. Two more participants argued for a different form of centralisation. Not every 

person individually should have the machines to recycle plastic, but there should be “big fat shredders, 

moulds etc. for a whole community”. Another participant seconded this call. The shredder would be the most 

difficult and expensive part to build and not everyone would need one. He or she suggested to source 

recycled and shredded plastic from major recycling companies in the area. Besides these major approaches, 

some suggestions were made that received less attention. One participant had the idea to build a 

crowdfunded workshop inside a shippable container that could be sent to remote regions where it is hard to 

source the machines. Two more suggestions to lower the financial barrier were to set up a workshop in a rich 

country to raise money for people in “developing countries” and to create a loan scheme, if possible 

supported by the European Union, to “help people get the project off the ground”. The official plan is not 

addressing the financial barrier to access the project, but they are approaching the problem of financially 

sustaining a workshop with the plan to increase the sales on the Bazar. This would also help to financially 

sustain the project as a whole, since they charge a 5% fee on every transaction. Regarding the debate on 
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cheaper or more and better machines, they take the stand for the latter. While the current Precious Plastic 

machines would be great to create awareness, educate people and start a small business, they would like to 

target entrepreneurs and municipalities by adding a “semi-industrial collection” of the machines. 

“What I call the barrier to entry has to be as small as possible.” 
The skill and knowledge barrier was again the second most discussed aspect of inclusiveness. While one 

participant expressed the thought that “if the machines are hard to make it shows dedication and more 

thinking of your own“, most participants agreed that the entry barrier has to be as small as possible and 

therefore the building process should be as easy as possible. One participant explicitly stated that he or she 

“never felt able to realize the machines” because of not being an engineer. This participant suggested to 

create massive open online courses organised by members of the community to explain the building of the 

machines in detail and to teach basic engineering knowledge. The idea of educating people about the 

machines was also brought up by other participants. One participant proposed setting up a training school 

where people can learn and train on the machines. These people could then become trainers themselves and 

teach others. Another participant recommended to set up a dedicated online learning area with tutorials for 

the construction and operation of the machines but also for other necessary skills like 3D modelling. One 

participant remarked that a lot of the basic questions that people ask are already answered, but knowledge 

would get lost due to the forum software. Therefore the participant suggested to organise the knowledge in a 

wiki-like platform. A specific problematic part of the build that is “very challenging and could put people off 

starting to build” would be the electronics. One participant therefore suggested to include the wiring 

diagrams in the information material and to improve the manual. Another participant proposed to include the 

manual in the GitHub repository so that user could contribute more easily and gradually improve them. Two 

participants mentioned the welding as a problematic part of the build. Creating designs that “can be bolted 

together could reduce costs and make it accessible to more people.” One participant stated that he or she 

would be developing a shredder that can be built without welding. Other mentioned improvements that could 

lower the skill and knowledge barrier were an application to graphically explore the machines, more detailed 

information on the metrics and the capacities of the machines and a country-wise list with useful resources. 

To address the skill and knowledge barrier, the official plan announces make sure that “the gained knowledge 

is properly stored and displayed” so that it does not get lost. As outlined above, the online platform should 

therefore be rebuild and an online documentation tool for the community should be added. Since it would be 

complicated but at the same time “crucial for the future of plastic recycling in the developed and developing 

world” to properly differentiate plastics, another part of the further development would be to develop a low 

cost device that uses infrared rays to identify plastic types. An expansion and promotion of the Bazar would 

make it “easier for people to start since they can buy machines or parts”. 

“Why are people not joining this awesome project?” 

The information barrier was much more discussed compared to version 3.0. One participant argued that “the 

question V4 has to answer is ‘Why are people not joining this awesome project?’” This person thinks that it 

would – in most cases – not be because of the money, but because people do not know about it. Many 

participants agreed that promoting Precious Plastic and educating people about plastic pollution and plastic 

recycling should be a major goal for the future. One participant argued for the organisation of more 

workshop events where people can bring their own trash and create an object out of it. Attendees would then 

take this object back home and tell others about what they learned. A different approach was outlined by 

another member who already had built a more compact version of the machines. He or she explained that 

these compact machines could be brought to schools, fairs, expos et cetera to engage with people 

everywhere. The idea of movable workshops was picked up by three other participants who therefore 

requested instructions on how to refit a van or bus to contain the machines to be included in the materials of 

version 4.0. Another participant requested a teaching toolkit for early education in kindergartens and schools. 

One participant pointed out that a different technical infrastructure would be needed to enable members to 

better promote Precious Plastic. He or she expresses the need for a group function on the community 

platform to facilitate the organisation of events like recycling days, beach clean-ups or Precious Plastic 

promotion days. This need was accounted for in the official plan. To address the problem of reaching out to 

people and organising events, they plan to integrate an event area to the community platform. 
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Precious Plastic has a huge “responsibility that involves consciously working with communities, 

understanding their dynamics, and the conditions of each context” 

The participants of the development thread also discussed cultural barriers and the importance of the cultural 

context when using the material. Since the project “must have the target to realise something useful in the 

most polluted earth zones” the project would need to suit the needs of these areas. One participant argued 

that Precious Plastic would have a huge potential in the world but with that a huge responsibility would 

come, especially when working with “vulnerable communities”. Bringing the technology to vulnerable 

communities would require “understanding their dynamics, and the conditions of each context” to guarantee 

“that the communities are empowered with this technology that can generate great changes for a better future 

from the social, the environmental and the economic [perspective].” Therefore this participant shared 

information on a work method based on principles of social innovation, circular economy, human centred 

design, circular design guides, and human scale development. Different participants mentioned cultural 

context specific points that would need to be considered for the development and implementation of Precious 

Plastic, such as legal constrains, import and export regulations, the opportunities of the machines and certain 

products, the sourcing of parts and the sourcing of plastic waste. Furthermore some participants had design 

suggestions to make the project accessible in different cultural contexts. Some parts could be replaced with 

others that are easier to obtain in different countries. For people that are off grid, an alternative power source 

would be needed. One participant suggested to create a hand-cranked version of the shredder. Regarding the 

shredder a “feasible option for developing countries” would be needed that does not require laser-cutted 

parts. Furthermore, two participants in the development discussion mentioned the language-barrier. One 

participant stated that there “is huge number of people that doesn’t speak English, that would love this idea, 

we shall reach to them.” He or she suggested to mention more often the possibility to contribute to the 

translation of the videos and offered to help with the translation to Polish. Another participant suggested to 

translate the website into more languages so that more people have access to the project. The official plan 

was only superficially concerned with aspects of cultural diversity. The business plan would provide all 

information that is needed to start a plastic recycling business anywhere in the world. Furthermore the design 

of a new washing system for plastic would have the goal to be flexible and adapt to various locations by 

accounting for water and sun scarcity at certain locations. 

5.3.7 Discussed impacts on the natural environment 

The impacts on the natural environment were more extensively discussed and included a broader variety of 

aspects in comparison to the discussion for version 3.0. 17 participants made statements that reflect a 

consideration of environmental aspects. In the official plan six statements could be found. 

Plastic recycling only on sunny days 

As for version 3.0, participants in the development thread of version 4.0 were discussing alternative 

electricity or energy sources. The discussion were focussed on two options: Designing manually powered 

versions of the machines and using solar energy to power the existing machines. Four participants were 

arguing for a hand-cranked or pedal powered version of the shredder since these would not “use up 

electricity” at all. Furthermore their design and construction would be pretty straightforward. Two 

participants were making the case for the utilisation of solar energy for different purposes. Solar energy 

could be used directly to heat, melt and form the plastic and could be stored in batteries or thermal energy 

storages to power the machines. A proponent of the utilisation of solar energy stated: “I can’t see why a 

workshop can’t do most of the forming work on sunny days, saving a lot on electricity and not worrying 

about energy efficiency”. The official plan picked up the idea of using solar energy to power the machines. 

The core team writes that using wind and solar energy would have been on their list for a long time, but it 

would not be as simple as putting a solar panel on the roof. However, diving into this topic and designing 

optimised machines for the use of alternative energy sources will be part of the further development in 

version 4.0. 

Shipping recycled products 

Participants were also discussing the impact of shipping recycled plastic products. One participant criticised 

that it is even possible on the Bazar to order recycled plastic products from far away. He or she wrote: “I 

went there and found heaps of spinning tops and soap dishes that I can order to ship to the other side of the 

world.” Another participant agreed and stated that it is “useless for [the] environment to create an object 

from recycled plastic and then selling it far away”. To overcome this issue he or she suggested to have a 
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library of 3D mould plans with plans from every Precious Plastic community around the world. This way 

things could be produced locally. Another participant argues that the impacts of shipping could be eradicated 

from the overall equation by intelligent product design. Therefore the community would have to agree on a 

“clearly defined range of products that are needed on a global scale” and “common mould and 

manufacturing methods”. If these truly needed product could be produced everywhere, they could be sold 

locally without the need for shipping. 

“We need to make sure we aren’t turning garbage into garbage” 

The product design was also the main concern in the debate about waste reduction. Many participants in the 

development discussion were concerned with the product design and emphasised the need to create 

“worthwhile products”. The products that were sold in the Bazar at that time and that were introduced in 

tutorial videos were repeatedly criticised as being useless or without practical value. One participant wrote: 

“So far Precious Plastic has done great at driving awareness and making plastic recycling 

accessible to everyone, but I think that we need to make sure we aren’t turning garbage into 

garbage and thus making things that will be thrown away” 

Many products that are sold in the Bazar would have the risk that people “buy these products and after 20 

years they put again in the trash and we come back with the same problem”. While for this participant 20 

years was a too short lifespan for a recycled plastic product, others thought that a lifespan of more than five 

years would be a good target: “As a community we should focus on creating objects that will be used for 5+ 

or even 20+ years like building materials.” 

Besides the product design, other approaches to reduce the creation of waste were discussed. One participant 

argued that it “would be great for the world” if the Precious Plastic machines would make it easy to recycle 

failed 3D prints into new filament. Another participant envisioned to create a protected monument out of 

recycled plastic to “take plastic out of circulation”. Otherwise plastic would continue to cause problems for 

our oceans. In the official plan, a general critique of the design process of plastic products is expressed. 

“Mixing different plastics, not including plastic type icons or using particular glues” would make it 

extremely difficult to recycle a lot of objects. Therefore a future aim would be to educate the community and 

other product designers to design objects that are easier to recycle. 

“We are not going to recycle our way out of this” 

New in the debate on the projects impact on the natural environment in the development of version 4.0 is the 

expansion of the perspectives on the global plastic pollution and the call for more approaches than just 

recycling. This is apparent in the discussion on how take plastic completely out of circulation, but more 

directly expressed in the statement of one participant who said: “[we] are not going to recycle our way out of 

this plastic problem”. The machines would have their limits, but changing the way people think about plastic 

and consume it could be done at scale. As outlined in section 21 this view led to a general debate on the 

orientation of the project. However, central here is that participants of the project were expanding the 

discussion beyond the original purpose of the project. Similarly, the official plan also stated that plastic 

recycling would not be sufficient to solve the plastic problem. However, their approach to go beyond 

recycling was a practical one. While recycling would stay their main focus, they also planned to “get beyond 

recycling and dive into alternative materials.” With version 4.0 they want to make sure that the Precious 

Plastic machines are ready for adopting to other materials. 

5.3.8 Discussed impacts on the human well-being 

With seven compared to three statements, aspects regarding the impact of human well-being were slightly 

more discussed. All statements referred to health issues of working with plastic and the machines. 

Let’s “make sure that the community that is a part of this project is not breathing toxic fumes” 

The participants remarked a lack of information regarding health and safety aspects when working with the 

machines and with plastic in general. According to one participant, with the current machines “moving parts 

can cause fatal injuries, as well as burns from hot machine parts and melted plastic.” Therefore the 

participant suggested to change the design so that simple shielding is provided. Furthermore the material 

should include a simple fact sheet on safety and good working practices. Another participant insists on 

making sure that the frames and electronic control-panels are properly grounded. Otherwise this could have 

deadly consequences. One participant responded to a suggested design change by another user. Regarding 
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the utilisation of belt drives he or she stated that while they may be cheaper, they would come with a huge 

safety hazard for the operator. 

Besides the machine safety, participants also discussed the potential hazards of breathing the fumes from 

melted plastics. One participant stated that it would be important “that we make sure that the community that 

is a part of this project is not breathing toxic fumes.” Another participant provided some general advice on 

working with industrial plastic waste. People should wear sufficient body protection, consider to have a 

dedicated room with proper ventilation for washing the plastic, and keep in mind that they might produce 

chemical waste that needs to be properly discarded. 

The official plan envisaged making the previously optional goal of increasing security a critical part of 

version 4.0. The core team planned to implement better safety options for each machine and to make the 

machines upgradeable so that they can easily connect to a ventilation system. Besides paying attention to 

health issues, the official plan outlined the plan to improve livelihoods by enabling the creation of plastic 

recycling businesses. 

5.3.9 Summary of Precious Plastics during the development of version 
4.0 

The analysis of Precious Plastic during the development of version 4.0 revealed that the project increasingly, 

but not completely shares characteristics of a recursive public after Kelty (2008) and practices of the Open 

Source development model after Haff (2018). The number of people concerned with the development of 

version 4.0 has roughly tripled compared to version 3.0. 86 none core team members participated in the 

development thread and as of March 2019, 63 people have joined the core team in Eindhoven to create the 

next version. In comparison to version 3.0 the development was not framed by the core team, but the 

development thread started completely open. The number of contributions as well as the thematic range of 

contributions has increased. 12 people offered a direct contribution in the development thread. Offered 

contributions ranged from translating the materials, over creating a communication kit to improving the 

machines and were concerned with all discussed barriers. The community increasingly discussed the own 

infrastructure. The current infrastructure was perceived as not sufficient for the community, especially in its 

opportunities to contribute to the project and to organise knowledge. This concern for the infrastructure was 

shared by the core team and accounted for in the plan for version 4.0 that announced to completely rebuild 

the online platform and to move it away from “davehakkens.nl”. The sense of belonging evolved and the 

division between the community and the core team was only apparent in some statements. The wording has 

broadly changed from “you” to “we”. The decision-making was again rarely discussed in the development 

thread, but a wish for change could be detected in a statement that calls for more regional leadership and a 

decentralisation of the project. The website for version 4.0 states that the development will be split up into 

different sub-projects that will each be led by two to three people in Eindhoven. The vision for Precious 

Plastic was discussed much more extensively among the participants. The community has shown to be 

divided between two camps. Those who see the future of Precious Plastic in its educational value and those 

who see it in its practical value to recycle plastic. The statements of the core team seemed to foster a 

practical interpretation of the project. 

The community showed an increased consideration of the inclusiveness of the project, but also a division 

between those who want more, and more advanced machines and those who want cheaper machines. A 

multitude of ideas and approaches were expressed on how to make the project cheaper, easier to build, better 

known and adaptable to different cultural contexts. However, the core team has shown to be a strong 

gatekeeper that in the end decides which ideas and approaches will be part of the development. An organised 

way of contributing remotely is missing, which makes it is hard to otherwise influence the development. 

Critique on the project has led to the creation of the alternative website “precious-plastic.org”. However, it 

cannot be assessed how many members are behind “precious-plastic.org”. 

The gatekeeping of the core team could also be witnessed regarding the debate of the environmental impacts. 

While the discussion has broadened up, the official plan only included few of the considerations. The 

community extensively discussed the need to create products that last as long as possible, or ideally to take 

plastic completely out of circulation. Furthermore the issue was raised, that plastic recycling cannot be the 

only approach to tackle the global plastic pollution. In the official plan it is stated that the aim would be to go 

beyond recycling by researching into alternative, organic materials. 
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The consideration of aspects of human well-being, especially of health issues grew. While the community 

did not discuss health issues in version 3.0 at all, many concerns and ideas on how to approach them were 

raised in the discussion around version 4.0. These were picked up in the official plan that made it a crucial 

part for the further development to improve the machine safety. 

6. Discussion 

The following section will discuss different aspects that fostered or prevented certain aspects of a 

democratisation of technology. It will begin by interpreting in how far the adaption of Open Source practices 

and principles has led to a democratisation of technology in Precious Plastic, followed by a discussion of 

factors that hinder Precious Plastic from leveraging the democratic potential. Afterwards it will be discussed, 

in how far the democratisation was reflected in the discussions of the environmental and human impacts and 

how this changed the transformative potential of the project. These insight will be discussed in the broader 

context of Open Source practices in activism. In the end, an outlook and recommendations for further 

research is given. 

6.1 The democratisation of Precious Plastic 

The analysis has shown that the adoption of Open Source practices in Precious Plastic has increased the 

democratisation of the project. However certain aspect, especially the lack of infrastructure to directly 

contribute and the function of the core team as a gatekeeper prevent the project from leveraging its full 

potential. Central to the democratisation of technology are initiative and participation. The participation in 

the project has drastically increased since its beginning. It developed from a one-man project, to a project 

with more than 60 people directly working on; from a forum with a hand full of members to a platform with 

over 30.000 users. This is also reflected in the development discussion. The number of participants has more 

than doubled from version 3.0 to version 4.0. Not only the activity in the discussion has increased, but also 

the number and diversity of the contributions offered. The increased participation can have many reason and 

can partly be explained by the overall growth of the project. However, it is most essential for an Open Source 

project to turn users into contributors and as Haff (2018) writes, a sense of belonging and a common vision 

are essential to encourage a continued participation (p. 63). The analysis has revealed that the sense of 

belonging has drastically increased. The most used pronoun when calling for action switched from “they” to 

“we” and a cooperation between the users could be witnessed in the development thread of version 4.0. The 

increased sense of belonging is also reflected in the fact that the community has started to think more about 

their future and the common goal. While a vision for the project was only apparent in the core teams’ 

statements during the development of version 3.0, the discussion around version 4.0 showed a multitude of 

thoughts and opinions about the future, the central goals and the approaches to get there among the 

community. Community members broadened their perspective and more participants were not simply 

concerned with the construction of an own plastic recycling workshop, but with the global plastic pollution 

in general and how to approach it. An increased participation leads to a broader range of interests and 

perspectives represented in the development, which is according to Feenberg (2005) necessary to protect 

disempowered groups (p. 55). The analysis has shown that the community is vitally concerned with the 

inclusion of as many actors as possible. And the range of discussed barriers and approaches to overcome 

them has increased as the project transformed. While the wish to incorporate as many actors as possible in 

the technological debate might not be the main driver for the consideration of aspects of inclusiveness, it 

does have this effect. A tendency could be witnessed to restore “the agency of those treated as objects of 

management” (Feenberg, 2005, p. 55), a goal that Feenberg's defines as central for a democratic technical 

alliance. For version 3.0, the core team presented a list of things that should be improved and let the 

community discuss it. A core sentence was: “we want to make it easier for you to get started”, which clearly 

defines the core team as the manager and the community as the users of the technology and the objects of 

management. For version 4.0 in contrast, the community was given the task to “set the course” for the 

development. In how far this was really the case will be discussed in the next section. 

The analysis could not offer a holistic picture of the decision-making in the project. The statements clearly 

indicate that the community perceives Dave Hakkens as the leader and the benevolent dictator of the project 

during the development of version 3.0. This role was a little less apparent in the statements of the discussion 

of version 4.0. Within the core team, the decision making seems to share characteristics of a consensus 

model. Brainstorming would have led to a common prioritisation of things to be improved. In the official 
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plan of version 4.0 a slight shift in the decision-making can be witnessed. Members of the core team are 

given the responsibility over different parts of the development. Improving the machine safety, developing a 

sheet-press machine, finding organic substitutes for plastic or working on the user experience of the new 

community platform have each become micro-projects within the development of Precious Plastic. A 

historical counterpart to this can be found in the history of Linux. In 1995, the increasing complexity of the 

project led to a crisis of the benevolent dictatorship of Linus Torvalds, who back then had to decide for every 

piece of code, if it should be included in the Linux kernel. A decision was made to introduction “loadable 

kernel modules”. This meant “that the responsibility to ensure that the modules worked devolved from 

Torvalds to the creator of the module” and allowed for a “significant proliferation of new ideas and related 

projects” (Kelty, 2008, p. 220). Nevertheless, the project in its current form does not have a democratic 

decision making model. However, the creation of “precious-plastic.org” by one member shows, that in the 

case that someone is dissatisfied with the development of the project, its Open Source nature allows to create 

alternatives while still using its technology. 

The analysis has shown that Precious Plastic increasingly but not completely shares the characteristics of a 

recursive public and partially reflects what Feenberg (1992) describes as a new public sphere that embraces 

the technical background of social life (p. 318). Feenberg describes that the new public spheres would 

emerge from technological controversies, like toxic waste disposal. For the Free Software movement the 

technological controversy was proprietary software and intellectual property. The technical controversy that 

made Precious Plastic coming into existence was the global plastic pollution. The project has shown to be 

increasingly concerned with the build, control, modification and maintenance of its own technical 

infrastructure. The core team identified the online platform as a central part to be improved for both version. 

Version 3.0 brought the implementation of a few new features and an own marketplace, while for version 4.0 

a whole new Open Source software project is coming into existence, triggered by the realisation that the 

forum software did not meet the needs of the community anymore and that other projects that aim to 

combine offline making with an online community might have similar needs. The growing concern with the 

own infrastructure is especially apparent in the communities debate. While for version 3.0 only a few 

members discussed new features needed, the own infrastructure played a huge role in the discussion about 

version 4.0. In the process, the community showed signs of becoming more self-aware and independent and 

demanded to move the infrastructure to a dedicated domain. An important part of a recursive public is to 

discuss and organise voluntary contributions. This was increasingly done by the community. However, this 

was not accounted for in the further development of the project. 

6.2 Factors that hindered the democratisation of Precious Plastic 

“[Claiming] to be open or free or public or democratic is something nearly everyone does [...], 

and one should therefore be suspicious and critical of all such claims.” (Kelty, 2013, p. 302) 

A key feature of a democratisation of technology is, to open it up to a “wider range of interests and concerns” 

(Feenberg, 2005, p. 49). A necessary condition to open up the development process is the will of the owners 

or initiators of a technology to do so. This is an inherent characteristic of Open Source projects. In theory, 

Open Source development is accessible to everyone and the only barriers are knowledge about the project 

and the means to access the development process. However, the extent to which a technology can be 

influenced by others can vary and not every voice is guaranteed to be heard and noticed equally. A major 

constrain of the Open Source development in Precious Plastic is, that it is rather centralised. In comparison to 

other Open Source projects, it is harder to fork the technology and to contribute to the development. Precious 

Plastic only provides one official set of plans for the machines. While community members may alter these 

plans, improve the machines and share their changes in the forum, this may not receive the same attention as 

the official blueprints of the machines. This is partially caused by the infrastructure of the project. Working 

cooperatively on the "source code" of the project is undoubtedly more difficult than in an Open Source 

software project, since the “source code” is not text, but drawings and no tried-and-tested digital tools exists 

to streamline the process of cooperatively working on them. However, forking and offering alternative 

blueprints with the given infrastructure is also difficult, since there is no organised way and place for doing 

it. Other non-software Open Source projects have shown that another approach is possible. RepRap does not 

provide one official version of their 3D printer but many different versions are contributed by the 
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community. They use the MediaWiki software1 to provide a digital infrastructure that is editable by 

everyone. The analysis has revealed, that the Precious Plastic community is increasingly aware of this issue 

and is demanding better, easier, more organised ways to contribute. Various members have for example 

demanded to use “wiki-like” software themselves, but it has not been acknowledged by the core team. 

Instead, the core team is building a new community platform from scratch. The extent to which the new 

platform will facilitate the process of contributing is unknown at this time. 

This reflects another constraint for the opening up to a wider range of interests and concerns in the Precious 

Plastic project. The way the project is organised, the core team acts as a strong gatekeeper. Only one official 

set of plans exists and while the further development is discussed among the community, the core team in the 

end decides what to include in the official plan. To really influence the development of the project it is 

necessary for members to become part of the core team. This is, in theory, possible. For both, version 3.0 and 

version 4.0, the core team has invited to participate in the development on site in Eindhoven. For the 

development of version 4.0 a prize money of 300.000 € was used to enable as many people as possible to 

come to Eindhoven and contribute to the development. And the numbers show that the core team 

increasingly consist of a broader variety of people. Version 1.0 was developed by one person, version 2.0 by 

three persons from 2 different countries, version 3.0 was already developed by 11 persons from 8 different 

countries and version 4.0 by 63 people from 23 different countries. In practice however, the limitation to 

local development is still a major barrier. Family obligations, visa requirements, the financial burden of 

working unpaid and many more reasons can prevent potential contributors from participating in the project. 

Furthermore, simply enlarging the core team cannot solve the problem. Feenberg writes “It will not work to 

simply multiply the number of managers. Subordinate actors must intervene in a different way from 

dominant ones.” (Feenberg, 2005, p. 55) And this will be a central task for Precious Plastic in the future, if it 

wants to leverage its full potential. In a community of that size, this is only possible by using, modifying and 

controlling a technical infrastructure that enables as many people as possible to contribute, take part and be 

heard in the negotiations. Open Source practices theoretically allow for this and enable to resolve “the 

tension between the curiosity and virtuosity of individual contributors to the project and the need for 

hierarchical control in order to manage complexity.” (Kelty, 2013, p. 221). However, in the current state of 

Precious Plastic, only taking part in the negotiations is possible, while if someone is being heard is decided 

by the core team. 

 

6.3 The transformative potential of Precious Plastic 

According to Feenberg (1992), masters of technology have a superior transformative power over democratic 

institutions. The expansion of democracy onto the technological realm would foster the development of 

technologies that take into account their effects on the natural environment and on human beings. The 

analysis proves, that with the increased democratisation of the development of technology in the Precious 

Plastic project, the consideration of these aspects also increased. Of course, the consideration of its impact on 

the environment is inherent to the Precious Plastic project. It was started with the aim to tackle one of the 

largest environmental problems. This focus was not decided for by a democratic community, but by a single 

person. A consideration of environmental aspects is not exclusive to democratic technology development, but 

as the analysis has shown, is increased by it. Community members extensively added to this discussion and 

brought ideas, topics and concepts into the discussion that were not considered by the core team, such as 

creating a recycling loop which lends itself to “Cradle to Cradle” design (Wilber et al., 2010), or human 

centred design approaches. The discussion of the environmental impacts has qualitatively and quantitatively 

changed. It went from being concerned with details, to seeing the project in the bigger picture. Earlier 

discussions were concerned with reducing the carbon footprint of transportation, or finding alternative power 

sources to run the machines. These aspects were still apparent in later discussion, but elaborated on in more 

breadth and depth. Instead of simply demanding additional solar powered machines, participants suggested 

to run plastic recycling workshops only on sunny days. Instead of proposing to design products that can be 

sold locally, participants discussed how to produce products that can be sold locally and take plastic out of 

circulation forever. The discussion of the principle of not turning plastic again into disposable products, 

earlier only addressed by the core team, received new attention when the community picked it up. The 

                                                 
1MediaWiki is the Open Source software engine that is developed and used for Wikipedia and many other projects. 
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community criticised itself for producing to many products without practical value and elaborated on a 

minimum lifespan for a recycled object. 

The most fundamental change in the consideration of environmental impacts was the broadening of the 

horizon in the later discussions and the realisation that plastic recycling alone is not sufficient to tackle the 

complex problem of the global plastic pollution. According to the widely used concept for waste 

management of “the 3 R’s”, recycling is less efficient than the first two stages: reduction and reusing 

(Wagner, 1995). Both, reduction of the source of pollution and reusing, by changing the way people consume 

plastic, are accounted for in the later discussions of the project. 

While the consideration of human well-being also increased, the discussion did not fundamentally changed 

over time. The health aspects, previously only considered by the core team, received much more attention in 

the later discussion and were of importance concern for the community. A multiple times emphasised goal of 

the project is it to create fair livelihoods for its user. Therefore it takes a market oriented approach and aim to 

enable sustainable plastic recycling businesses. The discussion shows that while this is important for some 

users, who therefore want more advanced machines to recycle more efficiently, other users seem not to aim 

for generating income with the machines but for educating people. This multitude of interests and different 

goals might be chance and risks for the future development. On the one hand it increases the quality of the 

discussion, on the other hand trying to meet all demands might not be possible. Creating a plastic recycling 

business at one place might have completely different requirements than creating it at another pace. Building 

a small scale plastic compression oven for educational purposes cannot be done with the blueprints for a 

semi-industrial oven that suits the needs of a municipal recycling station. So the question Precious Plastic has 

to answer and will inevitably answer in the future is: what does Precious Plastic want to be? A centralised 

platform, providing knowledge and blueprints to allow people that have the financial resources to start a 

plastic semi-industrial recycling business? An educational project that aims to showcase the value and 

extraordinary properties of plastic to as many people as possible? A project that seeks to tackle the global 

plastic pollution with plastic recycling just being one pillar of a broader, systemic approach? Or an open, 

decentralised platform, that allows everyone to share and collaboratively work on plastic recycling machines 

and techniques for all different kinds of contexts and purposes? The analysis suggests, that the adopting 

Open Source practices and becoming as close as possible to a democratic recursive public would enable 

Precious Plastic to meet the different demands and to unify members with different needs, goals and 

ideologies under the same set of practices to address a complex, global environmental and societal problem. 

6.4 The transformative potential of Open Source practices in 
environmental activism 

The investigated case suits many labels that previous research on digital practices in activism has coined. It 

is a “technologically mediated social, economic, and cultural movement” (Orton-Johnson, 2014, p. 141) of 

“craftivists”, whose online platform fosters the prosumption of crafting activities. It is a community of 

“critical makers” who “use material forms of engagement with technologies to supplement and extend 

critical reflection” and express “social and conceptual critique” (Ratto and Ree, 2012). What this study can 

contribute is an understanding of how Open Source practices can improve expressed critique and increase the 

societal effect of prosuming. Ratto et al (2014) writes that the critical potential of “Critical Making” lies in 

its ability to intervene substantively by understanding the underlying infrastructure and practices of a system. 

This study suggests, that Open Source practices and the becoming of a recursive public fosters this 

understanding of underlying principles and enables to intervene substantively. The case of Precious Plastic 

shows, that the democratisation of technology increasingly led to a consideration of the large-scale structural 

problems. According to Donella Meadows, this is how actors who want to foster change can be most 

effective. Meadows, in her work on system theory, declared 12 leverage points to intervene in systems. The 

change of the constants and parameters of a system, such as subsidies and taxes would thereby be the least 

effective, while a change of the mindset that the system arises from and the transcending of the system 

paradigms would be the most effective leverage point (Meadows and Wright, 2008). 

Previous research has used the term Open Source activism, to describe a form of activism that utilises digital 

tools to organise and empower previously disconnected actors who share a similar concern (Aitchison and 

Peters, 2011). This study suggests to broaden this understanding of Open Source activism. Open Source 

activism is not just about organising people, nor is it just about the tools used. It is a form of activism that 

democratises technology by bringing people with the same set of practices together who then negotiate the 

aim and the purpose of technology at its core. Thereby it increases the considerations of the technologies 
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impact on the environment and the human well-being. Söderberg (2014) in his study of the RepRap project 

suggests that the ideology thereby does not have to be shared among all actors. The practices – in this case 

the creation of self-replicating printers – has a certain effect, no matter if it was done with a commercial, 

recreational or ideological intention. Kelty states something similar when he argues for the case of Free 

Software, that “geeks do not start with ideologies, but instead come to them through their involvement in the 

practices” (Kelty, 2008, pp. 7–8). This ideology-free practice of course has its limits. To stick to the example 

of plastic, a commercial plastic recycler might at a first glance have the same effect as an educational plastic 

recycler when both are removing the same amount of plastic from the environment, but if the commercial 

plastic recycler, driven by a rationality of profit maximisation, produces disposable object and fosters 

consumerism, this could have adverse effects. The democratisation of the technological development through 

Open Source practices has the potential to prevent a rational of efficiency to subvert activist targets. 

Therefore Open Source activism has to allow its actors to openly discuss and exchange ideas and most 

importantly to influence the further development by providing an infrastructure that allows everyone to 

contribute. 

6.5 Further research 

This study approached the complex topic of digital practices in activism that has the creation of 

technology at its core and how these might alter the negotiation and the democratisation of technology. 

As the results and the discussion have shown, the projects nature and scale make it impossible to set a 

focus without neglecting other aspects and the case of Precious Plastic, as well as the topic of Open 

Source practices in activism, has many unexplored aspects to be studied. 

This study was limited by its focus on only two phases of one case, and the focus on the discussion of 

the technology, while neglecting the created technology and how it is utilised. To refine and 

complement the understanding of Open Source practices in environmental activism, future research 

has to be conducted, that analyses the same phenomena in different cases and the same phenomena 

from different perspectives. The assessment of how technology is used and whether and how this is 

influenced by Open Source practices in the development could be considerably more complex and 

resource intensive than an analysis of the negotiation of the technology. However it could answer the 

question if negotiated aspects of the technology find their way into application and if and in how far 

practitioners are engaged in and influenced by the negotiation of technology. 

In order to make the conclusions of this study more generally applicable, they have to be refined, 

substantiated or contradicted by the analysis of other forms of activism that have the creation of technology 

at their core and that share Open Source characteristics. A comparative case study would be most suited to 

generalise findings. 

The focus of this study on two phases of Precious Plastic has proven to be efficient to track the 

transformation of the project. This enabled to derive conclusions on how on ongoing democratisation 

informs the discussion. Further research should be conducted on how this project develops in the future to 

see if the identified tendencies persist. 

7. Conclusion 

This study approached the complex topic of digital practices in forms of activism that has the creation 

of technology at its core and how these might alter the negotiation and the democratisation of 

technology. The analysis allows to answer the research question: 

 
In how far does the adoption of Open Source practices in the Precious Plastic project lead to a 

democratisation of technology and foster the consideration of the projects impact the human 

well-being and the natural environment? 

The analysis has shown, that the adoption of Open Source practices and characteristics fostered the 

democratisation of technology in Precious Plastic and the communities concern for their impact on the 

natural environment and the human well-being increased to a certain degree. However some key 

aspects of Open Source development and of recursive publics are neglected, resulting in a situation 

where the huge potential of the community does not get fully utilised. Two major factors could be 

identified that determine the extent to which the democratisation of technology through Open Source 
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practices is possible. The opportunity to contribute to a project and the power of a central gatekeeper. 

In the case analysed, these factors prevented Precious Plastic from utilising the full potential of the 

increased consideration for the effects on humans and the environment among its members. Other 

aspects, like an increased sense of belonging, the discussion of the own infrastructure and the projects 

aim, or the efforts to involve as many actors as possible in the technology, were found to have fostered 

a deeper and broader discussion among the participants. This was reflected in an increased 

consideration of the projects impact on the natural environment and the human well-being. However, 

the core team, as the central gatekeeper prioritised certain points and neglected others, leading to a 

situation where many of the issues raised in the development discussion did not find their way into the 

further development. A lack of infrastructure to contribute remotely makes this more problematic, 

since it makes becoming part of the core team the only way to actively and directly shape the future of 

the project. 

The findings can help to understand the impact of digital practices on contemporary forms of activism 

in general and the potential of a democratisation of environment activism that has the creation of 

technology at its core in specific. The democratisation was fostered by Open Source characteristics 

and practices and led to deeper and broader negotiation of the project and a more holistic perception of 

the own practices and potentials. The community has shown to become more concerned with the 

underlying systemic, structural problems of the complex and global environmental problem that they 

are aiming to tackle. A systemic approach that is concerned with the underlying paradigms and 

mindsets of a problematic system has the potential to more effectively alter this system. Other scholars 

have also suggested that understanding the underlying structures would be the critical part of 

contemporary forms of activists that combine the offline creating and acting with the online 

organisation and exchange (Orton-Johnson, 2014; Ratto et al., 2014). This study contributes to an 

understanding of how this identification is achieved through Open Source practices and fostered by an 

open and inclusive negotiation. This study suggest the term Open Source activism to describe a form 

of activism that has the creation of technology at its core and brings together a variety of actors with 

similar practices who negotiate and shape the aim and the purpose of technology, leading to an 

increased compatibility of the technology with our natural and human limits. However, this concept 

needs to be refined and improved with other studies. 

The application of Open Source practices in activism are an opportunity to use technology for a 

sustainable development. People who are directly engaged in the development of technology are more 

aware of their potentials, threads and value. Open Source practices foster the inclusion of a broad 

variety of interests into the technological debate. 
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10. Appendices 

10.1 Appendix 1: Qualitative Text Analysis of version 3 

 

Category Contributing Vision Belonging 

Sub-Category    

    

Precious Plastic Version 3 
development discussion 
thread URL: 
https://davehakkens.nl/co
mmunity/forums/topic/pre
cious-plastic-v3-0-need-
feedback/ 

Since we’ve launched in March 
2016 many of you got on board 
sharing, helping, providing 
feedback (we need more), 
building the machines and 
getting their hands dirty with 
plastic recycling. 

We think that Precious Plastic is much 

more than a bunch of geeks 🙂 

machine builders, we like to think of 
Precious Plastic as a movement of 
like-minded plastic heroes. To align 
people’s views and opinions we have 
been flirting with the idea of creating a 
manifesto to outline Precious Plastic’s 
philosophy. 

Well done and let’s do it “like-
minded plastic heroes” 

 

Based on the feedback from 
people building the machines all 
around the world, people trying 
to get started and the thousands 
emails we’ve received, we’ve 
come to realize the urgent need 
for a new version of Precious 
Plastic before we lose the 
momentum. 

 We think that Precious Plastic is 
much more than a bunch of 

geeks 🙂 machine builders, we 

like to think of Precious Plastic 
as a movement of like-minded 
plastic heroes. To align people’s 
views and opinions we have 
been flirting with the idea of 
creating a manifesto to outline 
Precious Plastic’s philosophy. 

 

We have a list of things we 
believe should be improved but 
we would like to know what our 
community has to say in regards. 

 We need to find […] 

 

However, from the feed backs of 
many of you, we now have a 
series of improvements and 
hacks that we would like to work 
on and implement in V 3.0 to 
make the machines more safe, 
efficient and cost effective. 

 Great job! 
We too are working on some of 
those points. 

 

Can’t wait to cooperate in all the 
aspects you mentioned. 
You can count with our team to 
help in anyway possible – 
especially here in Greece, where 
we’re so far behind plastic 
recycling. 

 So ? Can’t wait ! 🙂 When is the 

3.0 plastic injection machine 
ready to fire ? 

 

If my descriptions are 
incomprehensible, I could try to 
do some sketches. 

 You should make it possible […] 

 

Great job! 
We too are working on some of 
those points. 

 we want to make it easier for 
you to get started 

 

Sometime ago, @timmy 
([email protected]) posted that he 
was able to convert the machine 
units to imperial system and 
successfully build a shredder, he 
might be able to provide us his 
blueprints to add them to the 
Precious Plastic .zip package 

 i have also [build] a shredder 
[…] But your shredder is also 
very nice […] 

 

@davehakkens I would be willing 
to do the conversion to imperial 
units and common parts for the 
plans if you want. 

 Any hope to replace welding on 
all your machines with bolts ? 
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Category Contributing Vision Belonging 

Sub-Category    

 

As to version 3.0: that is alot of 
priorities for a small team! Maybe 
pick one or two and get them 
done, or set up a way for others 
to contribute then make task 
available to volunteers on a 
timeline. 

  

 

I’m students in Bandung, 
Indonesia, and interest to 
improvements or hack the 
Precious Plastic machine.. 
maybe its will help for your 
machine .. 

  

Precious Plastic Version 3 
Plan URL: 
http://web.archive.org/web
/20170709032315if_/https:/
/next.preciousplastic.com/
plan.html 

We will try to achieve this by 
putting together a dedicated 
team of designers, students, 
interns and volunteers to work 
with the machines trying to 
create outstanding products, 
objects, art pieces and raw 
material. 

Another crucial aspect will be to make 
Precious Plastic financially 
sustainable in order to be able to 
concentrate full time on the project. 
No worries, ALL material will be kept 
freely available online. Our central 
goal remains to boost plastic recycling 
world wide. 

But we, at Precious Plastic, and 
many more from the community 
have already begun the shift. 

  We hope this will benefit the project in 
two ways: - Consolidate and 
strengthen the current community of 
people that have already built the 
machines around the world, helping 
them to use the machines at their full 
capacity. - Attract new people that 
want to start as they’ll be able to see 
the full potentials of the machines and 
their outcomes. 

 

  In order to fulfil our central goal, 
Precious Plastic needs to move from 
the recreational, ethical area to a 
more practical one based on creating 
fair livelihoods for its users. 

 

  Last but not least, we have to make 
Precious Plastic financially 
sustainable and independent. This 
way we can focus full time on the 
project and create more long term 
plans. Rather than spending time 
filling in piles of paperwork and 
documents we want to fully 
concentrate reaching our central goal, 
boost plastic recycling world wide. 

 

Category Infrastructure Decision-Making 

   

Precious Plastic Version 3 
development discussion 
thread URL: 
https://davehakkens.nl/co
mmunity/forums/topic/pre
cious-plastic-v3-0-need-
feedback/ 

We realize that at this moment in time Precious 
Plastic is held back from a fallancy in our online 
platform. We see many possible connections being 
missed out because we’re lacking an updated 
digital platform for people to connect locally and 
effectively. 

@davehakkens one of the most common requests 
that you see 

 

We think there will be soon the need for a digital 
marketplace to ease the exchange of Precious 
Plastic goods. 

@davehakkens I would be willing to 

http://web.archive.org/web/20170709032315if_/https:/next.preciousplastic.com/plan.html
http://web.archive.org/web/20170709032315if_/https:/next.preciousplastic.com/plan.html
http://web.archive.org/web/20170709032315if_/https:/next.preciousplastic.com/plan.html
http://web.archive.org/web/20170709032315if_/https:/next.preciousplastic.com/plan.html
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Category Infrastructure Decision-Making 

   

Precious Plastic Version 3 
Plan URL: 
http://web.archive.org/web
/20170709032315if_/https:/
/next.preciousplastic.com/
plan.html 

Create a map where people can create accounts 
and sign up as builders, collectors, sellers, 
starters, shops etc.. 

While brainstorming on how to proceed with Precious 
Plastic we were presented with multiple options 
across the spectrum of possibilities. Improving the 
machines was definitely on top of the list and perhaps 
an expected outcome of a new version, however, 
after long discussions we’ve decided to opt out on 
this. 

 Create an online shop that makes it easy for users 
around the world to sell their objects through 
Precious Plastic 

The decentralized, distributed nature of the project 
makes it possible for Precious Plastic to scale beyond 
our team if we do things right. 

Category Inclusiveness  

Sub-Category Financial-barrier Skill/knowledge-barrier 

Precious Plastic Version 3 
development discussion 
thread URL: 
https://davehakkens.nl/co
mmunity/forums/topic/pre
cious-plastic-v3-0-need-
feedback/ 

A dream of us at Precious Plastic is to create a 
fund for people with less financial means to finance 
the purchase of the components and tools to 
create their own Precious Plastic workshop and 
get started with plastic recycling. 

It has become clear that we need to ease the building 
process to get more people recycling. Even 
though we will not sell the entire machines, we will 
look into providing started kits for some of the most 
complex parts. 

 

I have not built any of the machines yet, because I 
have not had the money yet. 

How about asking members with existing machines to 
make parts out of recycled plastics for new members 
in their area and rewarding them with kudos and 
Plastic Prestige. 

 

The idea, is to have 1 Electronics Module that can 
be unplugged from one machine, and plugged into 
another machine, thus substantially reducing the 
cost of electronic components. […] Since the motor 
is one of the largest expenses of the Precious 
Plastic system, being able to run multiple 
machines (1 at a time of course) with the same 
motor will make it much cheaper to get started. 

Any hope to replace welding on all your machines 
with bolts ?  
Welding scares many people away, including me. 

 

Also, I really want to build all of the machines and 
start up a recycled plastics production in the UK, 
but I don’t have any money, tools or workshop 
space to do this. Any available funding would be 
great for people like me. 

i searched for this details too but couldn’t find much. 
at the end, you need a hell of spare time to figure this 
on your own, also because most machinery will vary 
from the original and so it’s pretty hard to give general 
numbers. 

 

[Suggestion to make machine parts parts out of 
recycled platics][…] Obviously all of this would 
make it cheaper and easier for new members to 
set up shop… 

 

 

I work as staff at a Makerspace and I’ve wanted to 
make the machines and teach classes on them, 
but as a college student its also been difficult 
finding the monetary resources to get started. 

 

Precious Plastic Version 3 
Plan URL: 
https://davehakkens.nl/co
mmunity/forums/topic/pre
cious-plastic-v3-0-need-
feedback/ 

Precious Plastic’s impact could be increase 
manyfold if we find a way for people to make a 
living out of collecting and recycling plastic. 

This is how we plan to get more people on board: […] 
- Create starter kits for each machines making it 
easier to source the most difficult parts. -Make it 
easier to connect locally between people. Connecting 
people that want to get started, people that can build 
the machines, people with resources, useful store or 
shop within relevant geographical regions. 

http://web.archive.org/web/20170709032315if_/https:/next.preciousplastic.com/plan.html
http://web.archive.org/web/20170709032315if_/https:/next.preciousplastic.com/plan.html
http://web.archive.org/web/20170709032315if_/https:/next.preciousplastic.com/plan.html
http://web.archive.org/web/20170709032315if_/https:/next.preciousplastic.com/plan.html
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Category Inclusiveness  

Sub-Category Financial-barrier Skill/knowledge-barrier 

 - Lower the risks and entry barriers to start a 
recycle business. 

To achieve this we want to create an open source 
business plan on how to start your own plastic 
recycling business. This plan would provide most of 
the knowledge and information needed to start a 
recycling business from zero, no matter where you 
live. 

 -give extra incentives for people to start reaching 
out to new crowds not necessarily into 
sustainability but into business 

- Provide more product examples and tutorials on 
how to replicate them. - Make it easier to get started 
with a set of machines. 

  [optional] - Develop small simpler devices and tools to 
make starting recycling easier. 

Category Inclusiveness  

Sub-Category Informational-barrier Cultural-barrier 

Precious Plastic Version 3 
development discussion 
thread URL: 
https://davehakkens.nl/co
mmunity/forums/topic/pre
cious-plastic-v3-0-need-
feedback/ 

Next week we’ll hold the first workshop with our 
machines (only extrusion and shredder + other 
techniques) where we’ll be teaching people how to 
design, create, communicate and sell products 
made out recycled plastic. 

I live in the U.S. and for some reason we still haven’t 
adopted the metric system. So the plans don’t work 
as well because metal suppliers don’t carry steel in 
metric sizes. if there could be plans for metric units 
and plans for imperial units of measurement that 
would be great. 

 

Do a Ted talk! You’re doing exactly the sort of fix-
the-world thing they’re looking for. 
You could spread the message to a wide audience 
of people open who care about the plastic problem 
but don’t know what to do. 

I second the call for an option in imperial 
measurements – we’re in the Caribbean and it’s 
easiest to order machine cut parts from the US but 
they don’t really do metric. 

 

 one of the most common requests that you see 
everyday on multiple posts, is to have dxf/pdf files 
with measurements in imperial units, and not only 
metric units. In some places, finding steel sheets in 
MM is nearly impossible, so that restricts many 
people from building their own shredder. 
Sometime ago, @timmy ([email protected]) posted 
that he was able to convert the machine units to 
imperial system and successfully build a shredder, he 
might be able to provide us his blueprints to add them 
to the Precious Plastic .zip package. 

 

 I would be willing to do the conversion to imperial 
units and common parts for the plans if you want. 
Haven’t built them yet, but have switched other plans 
over for personal use before. Basically anything 
metric in the USA, Canada, Mexico costs a premium. 
Ussally 50% more all the way up to 300% more. 

 

 Metric or imperial is really irrelevant, all you really 
need is whatever fits. 
US, Africa, SE Asia, everywhere I’ve worked I’ve 
always had to make do with what’s at hand. Kinda like 
a recipe – if you want it exactly do the word for work 
but sometimes ballpark is fine also. Stuff can be built 
up or down as required or what you have 

 

 One of our forum members converted the shredder 
drawings to imperial units. No one have tested cutting 
a shredder with his drawings yet but theoretically, 
they should work just fine. 

Precious Plastic Version 3 
Plan URL: 
https://davehakkens.nl/co
mmunity/forums/topic/pre

 This plan would provide most of the knowledge and 
information needed to start a recycling business from 
zero, no matter where you live. 
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Category Inclusiveness  

Sub-Category Informational-barrier Cultural-barrier 

cious-plastic-v3-0-need-
feedback/ 

  [optional] - Provide drawings for the Imperial system 

  [optional] - Implement & manage translations on 
website 

Category Natural-Environment   

Sub-Category Electricity consumption Transportation/Shipping Waste creation 

    

Precious Plastic Version 3 
development discussion 
thread URL: 
https://davehakkens.nl/co
mmunity/forums/topic/pre
cious-plastic-v3-0-need-
feedback/ 

It would also be really useful 
having a go-to set of plans for 
alternate power sources for some 
of the machines.. i.e. Human 
powered shredder, Solar 
compression oven. 

I think it’s important to minimise the 
carbon footprint of the end products 
too. So something that can be sold 
locally is key. 

As for recommendations: 
creating a new stand for each 
piece of equipment is kinda a 
waste of space and material, 
especially if you can dual 
purpose some of the equipment 

 I modify the hopper to squre and 
add press system so its will 
efective.. and for motor use hand 
power so its will less electricity.. 

There must be someone out there 
willing to go out and hunt plastic 
waste, clean it and grind it down for 
sales. Obviously these should be 
somewhat local, but with the right 
setup it should be justifiable to ship it 
around a bit aswell. 

From the conceptual stage to 
design thinking and execution 
we would like to help our people 
make the best possible 
products. Products that look 
great and last long elevating 
plastic status quo. 

Precious Plastic Version 3 
Plan URL: 
https://davehakkens.nl/co
mmunity/forums/topic/pre
cious-plastic-v3-0-need-
feedback/ 

 

 

 

   It will be focused on making 
plastic valuable and push the 
limits of recycling plastic. 

Category Human well-being   

Sub-Category Machine safety Plastic toxicity Wealth 

Precious Plastic Version 3 
development discussion 
thread URL: 
https://davehakkens.nl/co
mmunity/forums/topic/pre
cious-plastic-v3-0-need-
feedback/ 

However, from the feed backs of 
many of you, we now have a 
series of improvements and hacks 
that we would like to work on and 
implement in V 3.0 to make the 
machines more safe, efficient and 
cost effective. 

 Working with business experts 
we want create an open source 
business model for Precious 
Plastic ventures around the 
world. This will help people turn 
plastic waste into a business. It 
is precisely within this market 
oriented approach that we see 
the greatest potentials for a 
beneficial chain reaction that 
can boost plastic recycling and 
improve livelihoods around the 
world. 
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Category Human well-being   

Sub-Category Machine safety Plastic toxicity Wealth 

 It is probably dangerous to switch 
electronic boards by plugging it 
back and forth. But it is possible 
and cost effective to design a 4-in-
1 board (ie one board can be 
adapted to all four machines, 
differing only the firmware to be 
flashed). 

  

Precious Plastic Version 3 
Plan URL: 
https://davehakkens.nl/co
mmunity/forums/topic/pre
cious-plastic-v3-0-need-
feedback/ 

[optional] - Increase safety of the 
machines. 

 

In order to fulfil our central goal, 
Precious Plastic needs to move 
from the recreational, ethical 
area to a more practical one 
based on creating fair 
livelihoods for its users. 

 

10.2 Appendix 2: Development Thread version 3.0 
https://davehakkens.nl/community/forums/topic/precious-plastic-v3-0-need-feedback/ 
Wed Nov 2 15:20:00 2016 
 
Hello Community, 
Recently we have started thinking on Precious Plastic Version 3.0 
Since we’ve launched in March 2016 many of you got on board sharing, helping, providing feedback (we need more), building the 
machines and getting their hands dirty with plastic recycling. We’re truly proud of you all. 
..And let’s admit it, it’s a lot of fun! 
Based on the feedback from people building the machines all around the world, people trying to get started and the thousands emails 
we’ve received, we’ve come to realize the urgent need for a new version of Precious Plastic before we lose the momentum. The new 
version will make it easier for people to connect, stay safe, collaborate, find people, stores or scrapyards, learn how to make a Precious 
Plastic business and much more. 
We have a list of things we believe should be improved but we would like to know what our community has to say in regards. Below is a 
list of areas, topics, needs and features we believe are key to the future success and scaling of Precious Plastic. 
Is there anything we’re missing out? 
Comment below and let us know how you would improve Precious Plastic. 
VERSION 3.0 
1 CONNECTING THE DOTS 
We realize that at this moment in time Precious Plastic is held back from a fallancy in our online platform. We see many possible 
connections being missed out because we’re lacking an updated digital platform for people to connect locally and effectively. Connect 
between themselves, investors, machine builders, people with spaces but also a digital platform that makes it easy to find 
recommended shops, scrap yards, favorite hardware store, online stores and difference nodes in the Precious Plastic worldwide 
ecosystem. 
2 IMPROVE THE MACHINES 
The current machines work good and do the job. However, from the feed backs of many of you, we now have a series of improvements 
and hacks that we would like to work on and implement in V 3.0 to make the machines more safe, efficient and cost effective. 
3 DESIGN EASIER 
Precious Plastic is now at a point where many people around the world have built the machines but are still struggling with running them 
effectively. In Version 3.0 we want to focus on products made with Precious Plastic methodologies. From the conceptual stage to design 
thinking and execution we would like to help our people make the best possible products. Products that look great and last long 
elevating plastic status quo. As usual, we would be sharing video tutorials for free for everyone on our website. 
4 STARTER KITS 
It has become clear that we need to ease the building process to get more people recycling. Even though we will not sell the entire 
machines, we will look into providing started kits for some of the most complex parts. We will need to develop partnerships with 
business to make it easier for Precious Plastic communities around the world to buy kits for each machine and help getting started. 
5 BUSINESS MODELS 
Working with business experts we want create an open source business model for Precious Plastic ventures around the world. This will 
help people turn plastic waste into a business. It is precisely within this market oriented approach that we see the greatest potentials for 
a beneficial chain reaction that can boost plastic recycling and improve livelihoods around the world. 
6 OPEN SOURCE FUNDING 
We don’t make money with Precious Plastic. Actually, we invest a lot of our own money & time. Sometimes we get grants, awards or 
donations (thanks) but it is not enough. We would like to opensource the funding process so that all of you could help us to keep 
Precious Plastic alive. 
7 MANIFESTO 

We think that Precious Plastic is much more than a bunch of geeks 🙂 machine builders, we like to think of Precious Plastic as a 

movement of like-minded plastic heroes. To align people’s views and opinions we have been flirting with the idea of creating a manifesto 
to outline Precious Plastic’s philosophy. 
8 MARKETPLACE 
People all around the world are getting started recycling plastic waste. Soon there will be a lot of Precious Plastic objects being made. 
We think there will be soon the need for a digital marketplace to ease the exchange of Precious Plastic goods. 
9 PRECIOUS PLASTIC FUND 
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A dream of us at Precious Plastic is to create a fund for people with less financial means to finance the purchase of the components and 
tools to create their own Precious Plastic workshop and get started with plastic recycling. 
These are the most crucial things we would like to works on for version 3.0 But we welcome any feedback or suggestions. In the end, 
we want to make it easier for you to get started. Let us know if there is anything missing or can be improved. 
Attachments: 
Replies: 
 
___________ 
Fri Nov 4 00:40:00 2016 
You should make it possible to search among the members of the community city to city 
___________ 
Fri Nov 4 03:26:40 2016 
Hello my name is Daniel I live in the U.S. and for some reason we still haven’t adopted the metric system. So the plans don’t work as 
well because metal suppliers don’t carry steel in metric sizes. if there could be plans for metric units and plans for imperial units 
of measurement that would be great. it would help out all of us in the United States. 
___________ 
Fri Nov 4 11:46:40 2016 
Can’t wait to cooperate in all the aspects you mentioned. 
You can count with our team to help in anyway possible – especially here in Greece, where we’re so far behind plastic recycling. 
Well done and let’s do it “like-minded plastic heroes” 
___________ 
Fri Nov 4 17:20:00 2016 
I second the call for an option in imperial measurements – we’re in the Caribbean and it’s easiest to order machine cut parts from the 
US but they don’t really do metric. 
Then my feedback would be that the end products should drive the front end machine development. We need to find, for each different 
type of plastic, a key end product that will be useful in the majority of communities. For example, here in the Caribbean the fishermen 
use a lot of polypropylene rope that is bought from China – Huuuuuuuge carbon footprint. If we can recycle plastics here on the island to 
make ropes that the fisherman can use and then give back to us for recycling later on, we are completing the loop. 
I think it’s important to minimise the carbon footprint of the end products too. So something that can be sold locally is key. 
___________ 
Fri Nov 4 20:06:40 2016 
I think it would be nice to have a nozzle/die with integrated melt filter. that would improve the quality of the filament extruded by the 
machine.this is what they look like with and without screen.. 
___________ 
Sat Nov 5 07:13:20 2016 
I have not built any of the machines yet, because I have not had the money yet. But I have enough ideas of things that I want to change 
in the designs, that my machines would qualify for “3.0” when they are built. 
1. Build an electronics module that would have 2 PID controllers, 2 LED indicator lights, 2 Solid State Relays, like what is used on the 
Extruder, but with a switch separating it in half. The idea, is to have 1 Electronics Module that can be unplugged from one machine, and 
plugged into another machine, thus substantially reducing the cost of electronic components. By turning the switch on or off, the whole 
module can be used for the Extruder machine, or half of it to run the Compression machine. 
2. Have 1 variable speed motor on a separate stand, that will run both the Shredder, and the Extruder, and also possible future 
machines. Either the machines could be on stands with lockable castors, or the motor could be on a stand with lockable castors, for the 
purpose of moving the motor back and forth between machines. Since the motor is one of the largest expenses of the Precious Plastic 
system, being able to run multiple machines (1 at a time of course) with the same motor will make it much cheaper to get started. 
3. Combine the Injector machine and Extruder machine into 1 machine. Instead of the motor, attach a gear (maybe from a bicycle) to the 
extrusion screw. Then have another gear attached to a drive rod that runs parallel to the injector barrel, terminating at a small gear box, 
at the very edge of the Extruder’s stand’s table top. The small gear box will have a second drive rod at a 90° angle to the first drive rod, 
which will allow the motor to be connected parallel to the front of the table top. That is the purpose of the gear box, it could contain bevel 
gears, or cog wheels depending on what can be obtained. Now, if you do not bolt or weld the table top to the stand, but instead fasten it 
to a hinge on the front, you will be able to have both horizontal, and vertical orientations with the same machine. To do a plunging 
injection, instead of the auger method of injecting, you could pull the extrusion screw out of the barrel, and fasten a short rod to the end 
of the screw, that just fits into the barrel. You also need to temporarily mount onto the back of the barrel, a piece that you can screw the 
extrusion screw into, so that when you run the motor, it will screw the extrusion screw in or out of the barrel. The rod on the end of the 
screw will be the plunger. 
4. On the Compression machine, mount a small metal fan on the bottom or top of the inside of the oven. A rod run through a hole in the 
bottom or top of the oven will connect the fan to a small motor. The fan will circulate the air in the oven, helping to eliminate cold spots. 
If my descriptions are incomprehensible, I could try to do some sketches. 
___________ 
Mon Nov 7 12:00:00 2016 
I would like to see a mould making focus come out and I would like to also get a little political so that this type of business model can 
have special duty free shipping, tax breaks, possibly even funding. 
___________ 
Tue Nov 8 15:46:40 2016 
It is probably dangerous to switch electronic boards by plugging it back and forth. But it is possible and cost effective to design a 4-in-1 
board (ie one board can be adapted to all four machines, differing only the firmware to be flashed). My latest circuit board is injection + 
shredder. By then you need 4 identical boards. 
___________ 
Tue Nov 8 18:33:20 2016 
It would also be really useful having a go-to set of plans for alternate power sources for some of the machines.. i.e. Human powered 
shredder, Solar compression oven. 
And I know there has been extensive talk on motors, but maybe developing an easy to make gear system for smaller/cheaper/cost 
effective motors out there. 
___________ 
Wed Nov 9 16:46:40 2016 
What do you think about making an extension to the Extrusion machine to make kind of thread? do you think can be done? not like 3d 
thread something more for handmade products like: https://img0.etsystatic.com/010/1/7531652/il_340x270.457355554_972t.jpg 
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or sewing thread. 
like, bionic yarn. 
___________ 
Fri Nov 11 02:06:40 2016 
So the real future of 3D printing seems to be resin based SLA and DLP printers. I would love it if there was a way to make your own 3D 
printing resins from waste plastics using an open source machine similar to the extruder machine you guys came up with for the filament 
3D printers. If this were possible, it would change the face of plastic recycling. 
Also, I really want to build all of the machines and start up a recycled plastics production in the UK, but I don’t have any money, tools or 
workshop space to do this. Any available funding would be great for people like me. 
___________ 
Wed Nov 16 15:26:40 2016 
Why is it I can’t find the link to see how to build the machines? 
___________ 
Wed Nov 16 18:13:20 2016 
here is the link https://preciousplastic.com/en/machines/ 
___________ 
Thu Nov 17 16:26:40 2016 
Great job! 
We too are working on some of those points. 
Next week we’ll hold the first workshop with our machines (only extrusion and shredder + other techniques) where we’ll be teaching 
people how to design, create, communicate and sell products made out recycled plastic. We haven’t had much time experimenting the 
techniques but they will come. 
We’ve made some minor improvements to the machines for our needs and I’ll share them in a specific post. 
My absolute favorite (because I hated the thing  ) is a quick remover of the shredder filter, so that you can quickly clean it an change 
types of plastic. 
In the pics I’m showing how it is attached without the shredder in it’s place 
___________ 
Fri Nov 18 17:26:40 2016 
I love it already @lyricalpolymath! 

And thanks for the feedback everyone, super useful. Keep it coming 🙂 

___________ 
Sun Nov 20 19:26:40 2016 
 
___________ 
Mon Nov 21 14:53:20 2016 
Implement parametric design principles to our 3d models- this would help quick changes if people find different components from the 
one we specify. 
___________ 
Mon Nov 21 17:40:00 2016 
@davehakkens one of the most common requests that you see everyday on multiple posts, is to have dxf/pdf files with measurements 
in imperial units, and not only metric units. In some places, finding steel sheets in MM is nearly impossible, so that restricts many people 
from building their own shredder. 
Sometime ago, @timmy ([email protected]) posted that he was able to convert the machine units to imperial system and successfully 
build a shredder, he might be able to provide us his blueprints to add them to the Precious Plastic .zip package. 
___________ 
Wed Nov 23 00:13:20 2016 
How about asking members with existing machines to make parts out of recycled plastics for new members in their area and rewarding 
them with kudos and Plastic Prestige. Parts such as the hopper assemblies and the electronics housings could be re-designed to be 
made out of plastic. I haven’t built any of these machines so I’m not sure what kind of strain they would be put under but maybe even 
some of the parts in the shredder such as the hexagonal shaft and particle filter could be made out of plastics. The machines would look 
super funky with colourful hoppers and other bits and you could have a whole set of tutorials on making the moulds for these parts. 
Obviously all of this would make it cheaper and easier for new members to set up shop… Just an idea 
___________ 
loyceg 
Wed Nov 23 16:53:20 2016 
There is a network of hackspaces in the states. Their resources would make them great Precious Plastic “stations” but some require you 
to pay to access their facilities :/ 
Universities in the states are also a great place to build the Precious Plastic network. Students have access to resources and are often 
connected to their neighboring communities. Speaking fees could also help fund your projects!!! 
___________ 
Sat Nov 26 11:33:20 2016 
@davehakkens I would be willing to do the conversion to imperial units and common parts for the plans if you want. 
Haven’t built them yet, but have switched other plans over for personal use before. Basically anything metric in the USA, Canada, 
Mexico costs a premium. Ussally 50% more all the way up to 300% more. 
As to version 3.0: that is alot of priorities for a small team! Maybe pick one or two and get them done, or set up a way for others to 
contribute then make task available to volunteers on a timeline. 
As for recommendations: creating a new stand for each piece of equipment is kinda a waste of space and material, especially if you can 
dual purpose some of the equipment, Like motors and switches. But I also understand making the units in modules and showing only a 
compete idea at a time for simplicity and ease of building! 
Love the work! I Look forward to following closely. 
___________ 
Mon Nov 28 05:13:20 2016 
I definitely agree with reaching out to universities in the United States. There are several research teams that would be willing to 
dedicate their time to developing the machines and molds/product design. Students could work on these machines as a senior project or 
something. Not to mention that there are many universities that have facilities specifically for the funding and facilitations of startups and 
projects with community based platforms. Many schools that are polytechnic have metal shop facilities that students can use for free 
and often have an easier time getting a hold of affordable materials. 
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I think developing a way the shredder could attach to machines one might find in a wood shop or metal shop could also help mediate 
the difficulty of getting a motor for those who do not have the funds, such as college students. Some college programs require students 
learn technical skills such as woodworking and metal working. I think it makes the most sense tapping into a college student network 
where people already have several of the resources needed to develop the project and are also looking for ways to make money while 
solving a pressing issue. 
Although I believe universities are the best option funding wise, “Hacker”/Makerspaces are definitely a great option or the development, 
storage and usage of the machines. If not the best option in my opinion. It would be cool if machines could be developed and used in 
makerspaces. I work as staff at a Makerspace and I’ve wanted to make the machines and teach classes on them, but as a college 
student its also been difficult finding the monetary resources to get started. 
___________ 
Wed Nov 30 01:40:00 2016 
Hi, I’m following the development of these machines, really cool initiative. 
My thoughts on the injection mold machine would some sort of quick release on the nozzle part. When you pull down on the handle it 
locks onto the mold. Instead of screwing on the mold. Might just speed up the handling of the mold. However I’ve not made this machine 
yet but saw one similar recently with this quick release method. This is just an initial thought I had as an alternative to a screw nozzle. 
Thanks, 
Ross 
___________ 
Wed Nov 30 18:20:00 2016 
@tdasilva what makerspace do you work with? I am in Houston and the hackspace here is phenomenal! The workshops and space 
rental is unfortunately really expensive. Then again, I haven’t tried appealing to their “hey, this is to save the planet” moral side yet. 
___________ 
Thu Dec 1 08:13:20 2016 
Any hope to replace welding on all your machines with bolts ? 
Welding scares many people away, including me. 
___________ 
Thu Dec 1 22:06:40 2016 

@philgib Welding is optional for most machines 😉 

___________ 
Sun Dec 4 08:26:40 2016 
hey hiii, 
this is Akshay Pathak from India i want buy this set can u provide information and all specifications to me?? 
___________ 
Sun Dec 4 16:46:40 2016 
Hello, 
i have also bild a shredder, see the pickture below. Also on facebook look at MorrenTrading. 
But your shredder is also verry nice, I think I wil bild also one ! 
regards Albert 
From Holland 
___________ 
Sun Dec 4 19:33:20 2016 
@akshayraje111 hey akshay im from India and im making these machines myself. If you wanna know more contact me at 
[email protected] 
Are you interested in buying machines or you wanna make them yourself? 
___________ 
Sat Dec 10 03:20:00 2016 
Metric or imperial is really irrelevant, all you really need is whatever fits. 
US, Africa, SE Asia, everywhere I’ve worked I’ve always had to make do with what’s at hand. Kinda like a recipe – if you want it exactly 
do the word for work but sometimes ballpark is fine also. Stuff can be built up or down as required or what you have. 
Biggest problem for the extruder is the pipe the screw goes in. Most pipe in the US is rolled and welded leaving a seam on the inside 
and difficult to remove, sigh. DOM (Drawn Over Mandrel) can maybe work, it’s better than seamed but not as good as extruded. 
___________ 
Sat Dec 10 08:53:20 2016 
Do a Ted talk! You’re doing exactly the sort of fix-the-world thing they’re looking for. 
You could spread the message to a wide audience of people open who care about the plastic problem but don’t know what to do. 
(Anyone can nominate Dave by clicking here ) 
___________ 
Tue Dec 13 20:13:20 2016 
@morrentrading 
That shredder looks awesome, congratulations. If you want, feel free to create your own topic under Machine Building to document your 

shredder building process and share pictures with the community 🙂 

___________ 
Tue Dec 13 20:13:20 2016 
@reinerfox 
@lawnmowerman 
@saminstmartin 
@mattia-io 
One of our forum members converted the shredder drawings to imperial units. No one have tested cutting a shredder with his drawings 
yet but theoretically, they should work just fine. More info here: 
Plans in Imperial Units (not Metric) 
 
___________ 
Thu Dec 15 16:40:00 2016 

So ? Can’t wait ! 🙂 When is the 3.0 plastic injection machine ready to fire ? 

Greetings from France 
___________ 
Wed Dec 28 07:26:40 2016 
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Hi all.. 
I’m students in Bandung, Indonesia, and interest to improvements or hack the Precious Plastic machine.. maybe its will help for your 
machine .. 
I modify the hopper to squre and add press system so its will efective.. and for motor use hand power so its will less electricity.. 
___________ 
Mon Jan 9 02:46:40 2017 
Hey @balba, 
I like what you are doing in modifying the shredder. The press system is very innovative. Could you explain what motivated you to add 
the press system and if it has been effective? 
Thank you – great work! 
Yours truly, 
jacobz 
___________ 
Mon Jan 9 22:13:20 2017 
Hi, just divide all the millimetre measurements by 25.4 
ie 1 inch is exactly 25.4 mm 
 2 inch = 50.8 mm 
___________ 
Fri Jan 20 16:33:20 2017 
I am really excited about Precious Plastics. I lived in Mexico for about 16 years and I know there are a lot of plastics being wasted there. 
These machines will help people make cottage businesses that build economies and clean up waste. 
I have a suggestion for the press machine for 3.0. 
I have built a Cinva Ram machine for making Compressed Earth blocks and I think this same concept could be used instead of the car 
jack. The Cinva press applies something like 40,000 pounds of pressure to an earthen block and the most important part is that it is very 
easy and fast to use. 
important resource on soil testing for CEB 

There are also thousands of videos showing how to build and use these. (I have watched each of them 🙂 

Best, 
James 
___________ 
Fri Jan 27 12:26:40 2017 
hi i got the solution 
___________ 
Wed Feb 1 06:20:00 2017 
Another Idea will be build another section of the forum where you can trade parts, molds, machines ETC this way we all we can have a 
little bit of everything. 
___________ 
Fri Feb 3 16:40:00 2017 
MATERIALS NEEDED! Even though the motivation for this project is that there is to much plastic waste, i just can’t get enough! 
I collect my own plastic waste, plus my neighbors and whatever i pass by, but once it is sorted into types and colors and grinded down, i 
have very little of each type. And since i spend all of my spare time designing and testing molds, i simply cannot find the time to find 
more plastic waste. 
SO; i need a material shop, and , i’m willing to pay 10 – 20 times the price of virgin material !! 
There must be someone out there willing to go out and hunt plastic waste, clean it and grind it down for sales. Obviously these should 
be somewhat local, but with the right setup it should be justifiable to ship it around a bit aswell. 
Even if you disregard the fact that recycled plastics is good for everyone, a single maker will have to purchase a MINIMUM OF 1 
TONNES OF PLASTIC, to order from most EU plastic distributors. In other words, only for big corps. 
I cannot find any suppliers selling below 1 tonnes of plastic. I’d love to buy 2-10 kg at a time, for around 5-10 Eruos pr kg depending on 
type and quality. 
This is truly a blue ocean concept. 
___________ 
Sun Feb 26 20:13:20 2017 
 We to are very interested in getting started with the machines, think it would be great to have larger designed machines as well. Here in 
Wisconsin we have dozens of very large dairy farms the produce hundreds of 55,30,15 and 5 gallon containers on a daily basis. 
The shredder and a block press would have to increase to handle these larger items even though most could be cut down with like a 
sawzall or whatever the the big drums can have some serious thickness at stress joints and would take forever to shred with the current 
size machine; but still have the machine diy so not to break the banks so to speak. 
Not so interested in making end products with molds but for sure with our CNC and making stock blocks and cylinders or pelletize for 
resale. 

 Our 2 cents. 🙂 

Thanks – Jeff and Sue 
___________ 
Fri Jul 6 06:53:20 2018 
Hi guys, 
i am looking for standard operating procedures for the first two machines, are they on the site somewhere? If so can u direct me in the 
right direction, if not is some already working on this to share notes? 
we are looking for details like x amount of grams for a tile mold, x amount of minutes waiting for the machine to heat, wait x amount of 
minute for mold to cool off, how best to extract tile from mold, can u use water to cool article off? 
kind regards 
Juka 
___________ 
Fri Jul 6 12:26:40 2018 
@juka, +1 i searched for this details too but couldn’t find much. at the end, you need a hell of spare time to figure this on your own, also 
because most machinery will vary from the original and so it’s pretty hard to give general numbers. 
g 
___________ 
Fri Jul 6 15:13:20 2018 
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@davidpaag Maybe this thread is of your interest: 
https://davehakkens.nl/community/forums/topic/plastic-bottles-caps-harvested/ 

10.3 Appendix 3: Official plan version 3.0 
Introduction 
Throughout 2017 we will work to bring Version 3 to the world. This new version will focus on 5 main aspects: get the most out of the 
current machines, help more people to get started, show plastic as a valuable material and lower the barriers to turn this into a business. 
Another crucial aspect will be to make Precious Plastic financially sustainable in order to be able to concentrate full time on the project. 
No worries, ALL material will be kept freely available online.  
Our central goal remains to boost plastic recycling world wide. There are a number of ways to achieve this, each with its own pros 
and cons, but for Version 3 we decided to focus on the following 5 points: 
1. Get the most out of the current machines 
While brainstorming on how to proceed with Precious Plastic we were presented with multiple options across the spectrum of 
possibilities. Improving the machines was definitely on top of the list and perhaps an expected outcome of a new version, however, after 
long discussions we’ve decided to opt out on this. This is because we realized it would be kinda stupid to improve the machine before 
we actually run them at full steam. We instead want to focus on a more effective strategy that will see out team work on the current 
version of the machines pushing them to their limits unraveling their full potentials. We hope this will benefit the project in two ways:  
- Consolidate and strengthen the current community of people that have already built the machines around the world, helping them to 
use the machines at their full capacity.  
- Attract new people that want to start as they’ll be able to see the full potentials of the machines and their outcomes.  
We will try to achieve this by putting together a dedicated team of designers, students, interns and volunteers to work with the machines 
trying to create outstanding products, objects, art pieces and raw material. Everything that we will learn in this phase will be shared 
online with the community. Expect new videos, posts, channels and tips on how to work with plastic. 
2. Get more people on board 
The success of Precious Plastic, measured in relation to our central goal, is directly connected with the amount of people that start 
recycling through the project. The logic is rather simple: the more people get started, the more plastic will be recycled. The 
decentralized, distributed nature of the project makes it possible for Precious Plastic to scale beyond our team if we do things right. This 
is how we plan to get more people on board:  
- Better showcasing the potentials of the machines as mentioned above.  
- Create starter kits for each machines making it easier to source the most difficult parts.  
-Make it easier to connect locally between people. Connecting people that want to get started, people that can build the machines, 
people with resources, useful store or shop within relevant geographical regions. 
3. Disposable to valuable 
We want to change people's perception of plastic from disposable to valuable- as you might imagine this is easier said than done. But 
we, at Precious Plastic, and many more from the community have already begun the shift. This crucial to get closer to our central goal of 
giving value to plastic waste. The day that people, creators and makers around the world will see plastic as a valuable resource, the 
concept of plastic waste will be eradicated at once. We will try to get there by:- Showcasing a number of outstanding creations that will 
make people question their conventional understanding of plastic waste.  - Design high-end, functional, expensive plastic recycled 
objects people want to keep  - We try not to play the game of the oil industry. We don’t pursue the cheap ideology creating disposable 
plastic recycled commodities. We want plastic to gain a new status.  
 
To do this we will develop 2 collections.  
Precious Plastic Collection: This collection will be experimental, expensive and exclusive. It will be focused on making plastic valuable 
and push the limits of recycling plastic. Exploring new possibilities without limiting ourselves too much on series production. The R&D 
from this collection will fuel our community collection.  
Community Collection: With this collection we will provide people with more examples of useful & valuable products to make with the 
machines. All of them will be specially designed to work with the machines and ready for productions. We will share all the information 
on how to recreate them, CAD drawings for the moulds, optimized machine settings and video tutorials on how to do it. 
4. Open source business models 
In order to fulfil our central goal, Precious Plastic needs to move from the recreational, ethical area to a more practical one based on 
creating fair livelihoods for its users. Precious Plastic’s impact could be increase manyfold if we find a way for people to make a living 
out of collecting and recycling plastic. To achieve this we want to create an open source business plan on how to start your own plastic 
recycling business. This plan would provide most of the knowledge and information needed to start a recycling business from zero, no 
matter where you live. Using the Community Collection as a starting point to get it off the ground and building upon it. This could help 
Precious Plastic in different way, like:  
-give extra incentives for people to start reaching out to new crowds not necessarily into sustainability but into business  
-push independent, distributed research & development 
5. Precious Plastic financially sustainable 
Last but not least, we have to make Precious Plastic financially sustainable and independent. This way we can focus full time on the 
project and create more long term plans. Rather than spending time filling in piles of paperwork and documents we want to fully 
concentrate reaching our central goal, boost plastic recycling world wide.  
Note: we will always keep Precious Plastic free and open source but will slowly introduce a number of different ways to generate 
money to cover the running costs of the project. We have a few ideas on how to do this:  
- Sell starter kits that make it easier to get started (trying to keep them as cheap as possible for our people)  
- Craft one off products, art pieces or creations to be sold internationally. 
An overview of this version 
Overall  
- Provide more product examples and tutorials on how to replicate them.  
- Make it easier to get started with a set of machines.  
- Change our perception of plastic, from disposable to valuable.  
- Lower the risks and entry barriers to start a recycle business.  
- Make it easier for our community to connect locally.  
- Make Precious Plastic financially sustainable.  
Collection  
- Get creative experimenting with plastic, pushing it to the limits and beyond to discover its full aesthetic and functional potential.  
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- Develop an exclusive Precious Plastic Collection of valuable objects from plastic waste.  
- Develop a Community Collection of objects made with the machines.  
- Provide video tutorials on how to replicate our community collection.  
- Make a stamp-logo to mark products with their plastic type.  
- Provide more example videos on moldmaking.  
- Curate a collection of objects designed by the community, used for expositions.  
Network  
- Create a map where people can create accounts and sign up as builders, collectors, sellers, starters, shops etc.. We are thinking of a 
map similar to this one as a starting point. Ideally it would be connected to the existing forum's user database.  
- Improve our community news section to learn from each other and connect directly. More powerful searching between members, direct 
messages and location finding amongst other features.  
Business  
- Measure output of the machines and provide metrics.  
- Make examples of production costs and cycles for running a shop.  
- Develop a package that contains all the information to start a little business (finance report, business plans formulas, metrics, numbers 
etc)  
- Provide marketing tools and strategies to kick it off the ground locally.  
Machines  
- Provide starter kits  
- Provide information on how to optimize your machines 
Optional for Version 3 
There were many others things we wanted to include and improve for this version. But we have limited resources available to execute 
our plan. We need to keep our focus and prioritize things to make sure everything is done properly. The points below didn’t make it into 
our core-plan. However they are still on our to-do list. If we get more resources we will try to implement them as well.  
- Implement & manage translations on website  
- Create an online shop that makes it easy for users around the world to sell their objects through Precious Plastic  
- Family members program. Give more care to people that already started and support them. - Provide suited rewards.  
- Gather statistics from our plastic recyclers over the world and blend them together to show impact  
- Create a collection of famous design objects converted into recycled plastic.  
- Provide examples and videos of aluminum casting for moldmaking.  
- Try a conic screw in the extrusion and find a way to deliver.  
- Provide drawings for the Imperial systemImprove the mesh on the shredder and make it easy to swap in and out.  
- Start development on a big sheet press machine  
- Develop small simpler devices and tools to make starting recycling easier.  
- Increase efficiency of the machines.  
- Increase safety of the machines.  
- Make a series of videos shredding things, to show what else it can be used for. Just for the fun of it. 

10.4 Appendix 4: Qualitative Text Analysis of version 4.0 

 

Category Contributing 
Vision Belonging 

Sub-Category    

Precious Plastic Version 4 
development discussion 
thread URL: 
https://davehakkens.nl/co
mmunity/forums/topic/pre
cious-plastic-version-
4-%F0%9F%98%AE/ 

What would you like Precious 
Plastic to work on and improve 
next? Throw it in here! Together 
we set the course 

I think we need to look at more 
cradle to cradle ideas and partner 
with organizations […] Big picture a 
global plastic coalition could be 
very meaningful,  
“If you want to go fast go alone, if 
you want to go far go together” 

A bit ambitious but we are big 
dreamers backed by an 
awesome army of supporters 

 

Hi, I’m thinking in making cheaper 
shredder […] n 2 months I will 
return in Italy and start to work on 
it. 

Maybe a collaboration with Boyan 
Slat of “The Ocean Cleanup” could 
be beneficial. Once they start 
extracting all that plastic from the 
ocean they hope they’ll be able to 
recycle it. Maybe this is where the 
Precious Plastic Community can 
come in and help out! 

Has anyone looked into using for 
Fresnel lenses for smelting the 
plastic no shredding needed […] 

 

I’m developing a shredder that can 
be built without welding 

Precious Plastic v4.0 should 
become impersonal, i.e: regroup all 
PP’s related content in one and 
only website preciousplastic.com by 
moving the PP forums and news 
from davehakkens.nl to the official 
website. 

I think we need v3.1 before 4 
because rapid prototyping is 
better than yearly releases 

 

Check out the topic I created 
about expanding global impact 
with a business plan 

We need to produce thinks that 
apply to the basic needs of the 
people to get the movement very 
big, 

“If you want to go fast go alone, if 
you want to go far go together” 

http://web.archive.org/web/20170709032315/http:/themakermap.com/
http://web.archive.org/web/20170709032315/https:/davehakkens.nl/community/introduction/
http://web.archive.org/web/20170709032315/https:/davehakkens.nl/category/community/
https://davehakkens.nl/community/forums/topic/precious-plastic-version-4-😮/
https://davehakkens.nl/community/forums/topic/precious-plastic-version-4-😮/
https://davehakkens.nl/community/forums/topic/precious-plastic-version-4-😮/
https://davehakkens.nl/community/forums/topic/precious-plastic-version-4-😮/


49 

Category Contributing 
Vision Belonging 

Sub-Category    

 

Also I’m MORE THAN READY to 
help building a worldwide 
communication kit which could be 
used by every community in their 
countries with their politics, 
schools and non-profits. 

  

 

I would love to be one of that 15 
ppl but i’m not sure to be skilled 
enough to be profitable for your 
vision. 

I’m envisioning a fleet of mini vans 
or trucks that run on an uber/lyft/like 
app service. 

Ask international recognition of 
our territory: the plastic continent. 
We have also to think about 
gouvernement, élection, money, 
flag… And annexion of it.  
We are, as precious plastic 
community, the only ones to 
consider it as a valuable thing.  
Of course by extension we will 
ask the participation of our 
athletes to the Olympics games. 

 

that’s it for now, if you guys need a 
hand…. i’m currently compiling 
such lists, also videos to build 

I think as long we don’t get plastic 
back into system more organized, 
we’re stuck in the ‘nice idea’ phase 
of the project (please don’t beat 
me) 

I think we could modify a diy 
coffee roaster to suit our purpose 
for drying and washing i have 
made one and its not that hard 
you can ge materials anywhere 

 

To avoid of laser cuts and use 
traditional machines (mill or low-
budget CNC as i have), you can 
use discs and stuck them together. 
i can share more detail next week 
after i’m done with the first 
experiments 

I think that it is a multi-pronged 
approach that should be taken to 
help solve the  plastic pollution 
problem in a sustainable way and 
the international Precious Plastic 
community can help lead the 
solution. 

[after suggesting a technical 
improvement] Has anyone tried 
something like this? 

 

[referring to creating a business 
plan]A lot of information will need 
to come from the community to do 
this. 

As a community we should focus 
on creating objects that will be used 
for 5+ or even 20+ years like 
building materials. […] My 
somewhat idealistic vision is that 
we could figure out ways to collect 
and protect the plastic so that it 
never goes back into circulation. 
Think of building something like the 
great pyramids out of plastic that 
would be a protected monument 
that would never get torn down or 
recycled. 

We could use compressing 
machine to produce thin sheets, 
which then could be used for 
thermoforming. 

 

there are many started topics but 
it’s hard for people to actually 
contribute. for instance there is no 
contribution/task list where people 
can just jump in and help. This 
could be done classically,as it’s 
done in companies: use a tool like 
‘kanbanize’. That way we can see 
ongoing efforts, ideas and tasks, 
also with links to discussions 
because a word document is just 
not fitted. 

if we don’t do anything in this 
direction, we will remain exposed 
and depending to an <b>expensive, 
proprietary and pretty shark like 
market</b> ! in short, we will move 
with a third of the current speed, 
less even! because as said, scrap 
yards are not a solution, we need a 
shredder for all and this aren’t 
exactly  DIY machines, it’s more an 
assembly of expensive parts, at 
least with v3 ! 

We need to produce thinks that 
apply to the basic needs of the 
people to get the movement very 
big, 
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Category Contributing 
Vision Belonging 

Sub-Category    

 

i wanna help to design and try 
made a better, faster, efficient 
shredder 

The community appears to be 
experiencing a huge amount of 
success, interest and growth, but 
sustaining that explosion of growth 
can be a huge challenge. Are we 
just here to “create tools that make 
it easier to start recycling plastic”? 
Or are those tools something that 
we use to educate people about the 
plastic problem and fight it from a 
whole range of angles? It would be 
good to see the PP community pull 
back a little from the machines to 
focus on the bigger picture, and use 
the community and platform to drive 
big changes, by finding ways not to 
use plastic (for instance). 

Maybe in Version 4 you could 
separate the “Community” into 
it’s own website. We could call 
the Community site something 
original to represent a collective 
of ideas and projects. Maybe 
“Precious Community” or 
something to that affect? You can 
still have your personal “Dave 
Hakkens” site connected to it, but 
not as the main focus. The whole 
point of the community is to solve 
environmental/social problems in 
the form of projects together, 
therefor all focus needs to be on 
the community, and so should 
the site that represents it. 

 

This is one idea we would like the 
community to consider for a 
potential “Version 4”, and we are 
more than happy to assist by 
sharing our designs and/or rework 
them with everyone’s input. 

– Prioritise community 
engagement, rather than machine 
creation 
We are not going to recycle our way 
out of this plastic problem, and 
there are limits to what these 
(amazing) little machines can do. 
The PP support materials are 
presently geared towards machine 
builder/operators, but it would be 
great to see more support provided 
for outreach. Changing the way 
people think about plastic and 
consume can be done at scale, it 
just takes a bit of information, some 
interaction with the machines and 
teams, and a sample to go away 
with, and we have done our job. We 
plan to develop materials on this 
front so I am volunteering my team 

to assist on this 🙂 

To be truly successful we must 
have thing s for people to make 
that will get bought. 

 

We plan to develop materials on 
this front so I am volunteering my 

team to assist on this 🙂 

Register as a charity! 
– If we can find a way to start this 
even if it’s one country at a time, we 
could apply for funding from various 
sources. 

we should look at the sources of 
plastic waste and how we can 
reclaim it faster perhaps 
specializing in a single source. 

 

I’m at your disposal to discuss 
about it to realize and implement 
this kind of approach if you are 
interested, or if you know 
someone else that can work in this 
way, I will be glad to collaborate. 

– I think the best way is education. 
so if we can set up work shops to 
teach children/teens/adults so that 
they become more aware of the 
possibilities and maybe learn new 
skills to help teens and adults get 
jobs in production. 

I am currently discovering this 
amazing community, and am 
impressed and really glad about 
all the work done! 

 

again, if you guys need help, let 
me know. 

What I think about your project is 
the follow: 
– the concept and the mission is 
really feel by the world 
– you have just create a great 
community 
– there are a lot of idea about how 
recicle, what recicle and machine 
develops 
So ideas, community and technical 
issues are ok, but a focused and 
shared target is missing 

I too, think we need to focus on 
[…] 
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Category Contributing 
Vision Belonging 

Sub-Category    

 

I just want to help flex the muscles 
of Precious Plastic to make the 
whole initiative more accessible. 

please lets not forget that initial 
idea of PP was to turn plastic waste 
into something ‘precious’, later on it 
was about recycling bigger 
quantities (ongoing, also covered in 
v4) and parallel to both directions it 
become somewhat a sanctuary for 
DIY enthusiasts. 

We have to design better 
products […] Maybe we should 
open websites in local languages 
[…] I also think we should design 
a poster/brochure 

 

 Seeing what the community, you 
guys do with the information. 
Always exciting to see if its used 
the way we intended. But besides 
observing we also gather feedback, 
comments, posts, topics we see or 
improvements we could do. 

I think it would be beneficial if 
you made a shredder design 

 

  The bizzar is great but after 
scouring it last week i feel its 
become very commercial. Sort of 
like people are cashing in on the 
idea, this also goes for the 
produced items. 

 

  You have to make recycled 
plastic look sexy. […] You have 
to find a way to […] Then you 
have to facilitate 

 
  Hey Dave (and fellow people of 

the community) 

 
  Why don’t you set up a training 

school […] 

 
  just saying, currently I think we 

are way too fragmented. 

 
  please stop exposing your scrap 

yard based prices! 

 

  why are the machines still 
exposing those dream scrap yard 
numbers ? There are enough 
realistic numbers here in the 
forum about those machines! 
The numbers exposed in the 
downloadable kits are around 1/4 
– 1/5 only of the numbers in 
reality ! The owner of the project 
argues that the more work you 
put in, the more cheaper it gets. 
This is a blatant lie. 

 

  if @davehakkens would finally 
take some responsibility and act 
honest and also stops treating us 
as his own personal design and 
pet project, the v3 machinery has 
to be taken offline as it’s done 
also in the industry: for instance 
when a car causes more damage 
than use, the company calls it 
back, no  matter the price! and 
seriously, don’t come up with 
goovy excuses like : ‘ it’s 
platform ‘ or ‘it’s a movement’. i 
can tell you what it is: it’s a 
serious disaster, nothing more, 
especially when looking at 
outcome of the machines, period. 
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Category Contributing 
Vision Belonging 

Sub-Category    

Precious Plastic Version 4 
Plan URL: 
https://drive.google.com/fi
le/d/1EJN2yrBsT6DaQ85b
eM2daFo2c34g2Ze-/view 

This document is to give you guys 
an overview of what we will be 
working on in our new version. We 
invite you to help us out on 
next.preciousplastic.com. 

Our main focus is plastic recycling, 
however, to prevent the plastic 
problem we also need to come up 
with alternatives and in the future 
we are going to rely on natural 
manufactured Bio Plastics as well. 

We want to establish a team of 
people working with full focus on 
these topics while making sure 
everyone is having a great time. 
Inviting Vegan chefs to prodive 
nice or- 
ganic food everyday and doing 
regular evening events where we 
can chat, watch movies and 
hangout 
with a beer. 

 

[referring to PET recycling] 
Community feedback shows this is 
challenging. 

  

 

[referring to 3D printer fillament] 
This is by far one of the most 
asked feature. 

  

 

People (and peanutbutter) are the 
most crucial parts of Precious 
Plastic. We have a big space and 
budget to execute this new 
version. But without dedicated 
people nothing will happen. It’s 
people’s 
passion that fuel the project 
forward. We want to establish a 
team of people working with full 
focus on 
these topics while making sure 
everyone is having a great time. 
Inviting Vegan chefs to prodive 
nice or- 
ganic food everyday and doing 
regular evening events where we 
can chat, watch movies and 
hangout 
with a beer. 

  

 

[referring to price money] So we 
are going to spend it the Precious 
Plastic way. Fully use it to facilitate 
passionate 
people. It allows us to empower 
many more people (+40) that are 
passionate about plastic recycling 
to collaborate in development. 
Work together and execute this 
plan to bring an opensource 
solution 
for Plastic waste. . […] We could 
employ 
6 people full time paying normal 
salaries for a few months. Or we 
could invite 40+ dedicated people 
from around the world and cover 
all the basic expenses to live in 
The Netherlands. 

  

 

Basically, join our army if you want 
to help solve 
this global problem or join a 
normal company if you want to get 
rich :) 

  

   

Category Infrastructure Decision-Making 

   

https://drive.google.com/file/d/1EJN2yrBsT6DaQ85beM2daFo2c34g2Ze-/view
https://drive.google.com/file/d/1EJN2yrBsT6DaQ85beM2daFo2c34g2Ze-/view
https://drive.google.com/file/d/1EJN2yrBsT6DaQ85beM2daFo2c34g2Ze-/view
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Category Infrastructure Decision-Making 

Precious Plastic Version 4 
development discussion 
thread URL: 
https://davehakkens.nl/co
mmunity/forums/topic/pre
cious-plastic-version-
4-%F0%9F%98%AE/ 

I am not a 3d modeler but think to have a wiki open 
source machine development could help people use 
information well and contribute. 

Together we set the course 

 group function so i can broadcast a message to 
friends or mini army to organise events ( promote 
precious plastic days or recycle days or beach clean 
ups etc..) 

 

 Every now and then there are very interesting 
messages that we should find a way to keep track 
of, it could be just a list of links to make sure we 
don’t lose them, but something to think for the future 
would be to have a separate wiki where the best 
posts, research, or articles get posted. Or a mention 
of these interesting post on the monthly news? Or 
improving the search engine? 

 

 

1. A dedicated learning area filled with tutorials and 
access to information for plastics training. 

I think we need v3.1 before 4 because rapid 
prototyping is better than yearly releases 

 

What’s about a Wikilike thing… 
With different group writer and approuver of article.  
Forum is very good but have some limitations when 
growing very fast… Basic questions are always the 
same and lot of members have already answers… 
And many times very good answers. 
This basics knowledge could be share on wiki plate-
forme… 

Precious Plastic v4.0 should become impersonal, 
i.e: regroup all PP’s related content in one and only 
website preciousplastic.com by moving the PP 
forums and news from davehakkens.nl to the official 
website. 

 

Having other means than a Paypal Business 
account to sell / to be verified in the bazar. After 
reading the conditions of use, I cancelled my 
business-account and took off my item from the 
bazar. 

– Consider Decentralising more 
The scale of the community must make it very hard 
to manage. While we will always need and want 
Dave leading the way it would good to see more 
regional leadership emerging and being endorsed 
by the core team, to free them up to lead strategic 
stuff. 

 

The forum is very simple and minimalistic but at the 
same time hard and confusing to navigate. 

Register as a charity! 
– If we can find a way to start this even if it’s one 
country at a time, we could apply for funding from 
various sources. 

 

Maybe in Version 4 you could separate the 
“Community” into it’s own website. We could call the 
Community site something original to represent a 
collective of ideas and projects. Maybe “Precious 
Community” or something to that affect? You can 
still have your personal “Dave Hakkens” site 
connected to it, but not as the main focus. 

 

 
I think there should be a dedicated section for 
product ideas. 

 

 

I think having a way to organize all the posts in the 
forums by country or at least filter by country would 
be useful. 

 

 

Hi All. I would like to see a sign-in button/ icon at the 
top of the page. I feel like I have to dig around in 
order to sign in 

 

 please make the resource part on Github available  

 

Precious Plastic v4.0 should become impersonal, 
i.e: regroup all PP’s related content in one and only 
website preciousplastic.com by moving the PP 
forums and news from davehakkens.nl to the official 
website. 

 

https://davehakkens.nl/community/forums/topic/precious-plastic-version-4-😮/
https://davehakkens.nl/community/forums/topic/precious-plastic-version-4-😮/
https://davehakkens.nl/community/forums/topic/precious-plastic-version-4-😮/
https://davehakkens.nl/community/forums/topic/precious-plastic-version-4-😮/
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– build an application which allows you to 
graphically explore machines 
– users should be able to attach links and inline 
information to machines and parts (can be stored 
via github api/gists) 
– allow users to add variants of the machines 

 

 

there are many started topics but it’s hard for people 
to actually contribute. for instance there is no 
contribution/task list where people can just jump in 
and help. This could be done classically,as it’s done 
in companies: use a tool like ‘kanbanize’. That way 
we can see ongoing efforts, ideas and tasks, also 
with links to discussions because a word document 
is just not fitted. 

 

 

Is there a database where mould plans can be 
uploaded, stored, searched and downloaded? That 
would be a great addition to V4. 

 

 

A section of the community website reserved for 
resource sharing. 

 

Precious Plastic Version 4 
Plan URL: 
https://drive.google.com/fi
le/d/1EJN2yrBsT6DaQ85b
eM2daFo2c34g2Ze-/view 

We set up a big (online) infrastructure in the 
previous years. Bazar, map, community, product 
exam- 
ples, documentation etc. It all works but could be 
way better. Our goal is to completely rebuild and de- 
velop one strong platform. A massive digital 
operation but crucial for the future of our online 
community. 

Most requested machine from our community, a 
press to create sheets from recycled plastic. 

 

Our current online community website, where the 
Precious Plastic forums are located needs a big 
update.. Many features are lacking and could be 
improved. It is also confusing for users to 
understand 
the difference between davehakkens.nl & 
Preciousplastic.com. We are going to create one 
solid com- 
munity platform for all our project, one army. On top 
of this, all code will be shared open-source online 
so it can be used by any other project our there to 
set-up their own online community. 

 

 

The Bazar is currently running beta on a third party 
software. Which means users need to create a 
new account (next to our own community, not idea) 
and it makes customisation nearly impossible. We 
want to be independent, have one user login and 
add modifications like better shipping options and 
allow multiple currencies. 

 

 

Forums are the main way to interact for our 
members. However, it can be messy to find the right 
content. Proper categories, sorting tools and 
powerful search functions are lacking. Besides this, 
one 
single central forum is overwhelming with many 
users and topics. We want to create smaller and 
more 
specific subgroups (like Shredder hacks, 
translations, PP Tokyo etc) to bring more focused 
groups to- 
gether and give them a place to interact on more 
relevant topics. We need to restructure our forums 
from the ground up. 

 

 

We have gotten great responses for our online map, 
it’s been a powerful tool to connect people around 
the world that want to get started. Local connections 
are key for Precious Plastic. We want to continue 
the path and include other categories like collection 
points, shops, etc. 

 

https://drive.google.com/file/d/1EJN2yrBsT6DaQ85beM2daFo2c34g2Ze-/view
https://drive.google.com/file/d/1EJN2yrBsT6DaQ85beM2daFo2c34g2Ze-/view
https://drive.google.com/file/d/1EJN2yrBsT6DaQ85beM2daFo2c34g2Ze-/view
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Many Precious Plastic events, meetups, workshops 
are hosted around the world, hard to keep track 
and notice when they happen. But also hard to 
mobilize people. We will integrate an events area to 
our 
website and map to show upcoming events and how 
to participate. 

 

 

One of they key assets of Precious Plastic is our 
community and the shared knowledge we own 
togeth- 
er. Currently this is gathered in the forums. However 
everyone has a different way/layout of sharing 
this. We want to standardise this experience, 
making it easier to share and more clear to 
browse/read. 
iFixit is a good example of how they create this for 
their community. We need to make sure all the 
gained knowledge is properly stored and displayed 
to make sure it does not get lost. 

 

 

Category Inclusiveness  

Sub-Category Financial-barrier Skill/knowledge-barrier 

   

 

Well my best idea / massively big project for v4: 
A MOVABLE PRECIOUS PLASTIC WORKSHOP 
The problem: People all over the world want to sort 
out their plastic problem. Specially in very remote 
places, it’s hard to source the machines or its parts, 
or it’s very expensive to do it. The solution: Take the 
idea of the shipping container seen in v3. Build 
another one. A bit more ‘rugged’ (more ‘heavy duty’, 
capable of processing high volumes of plastics, of 
all thicknesses. Shredder, I’m looking at you), 
basically the shipping container workshop, on 
steroids. Do a crowdfunding to fund it. Send the 
shipping container to one of these remote places, 
and let the people there work on it, process their 
plastics. Maybe charge them a small amount for the 
delivery of the container and a rental fee per month. 
When they have cleared their local area from 
plastics, deliver the container somewhere else in the 
world. Repeat until the ocean, our beaches and 

mountains are clean 🙂 

A dedicated learning area filled with tutorials and 
access to information for plastics training. ( 3d 
modelling to make moulds) 

 

Definitely make a cheaper version of the machines. 
A lower price will allow people, who do not have the 
financial stability to normally buy it, to join in. More 
recyclers will make machines to help spread the 
community. 
If Version 4 was focused more on building a new 
machine, like a washer, people would be less able 
to successfully fund them. 

if the machines are hard to make it sows dedication 
and more thinking of your own what you can post to 
help others 

 

how do you think you can make it cheaper? 
all info is free even locations were you can find 
cheap 2e hand things are mentiont i agree its not 
cheap to build all machines but it is the cheapest i 
found by far 
i think more machines are beter then resech for 
even cheaper machines 

Then you have to facilitate the job of the ones willing 
to install a shop. Tools to facilitate communication, to 
launch a crowdfunding maybe, or to find public 
support from the city for instance. What I call the 
barrier to entry has to be as small as possible. 

 

I think the only way to make cheaper machines is to 
close the market. Appointing 1 person in each 
country that is responsible for selling only in your 
country. producing many machines in series is 
cheaper than doing 1, also shipping is cheaper 
within the country. 
Prices must be recomended by PP cheaper as they 
can 

Why don’t you set up a training school where people 
can go and learn how to build the machines. 
Those people can them become trainers/builders 
and could visit places/communities that want to 
learn but don’t know where to begin. 
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I think it would be beneficial if you made a shredder 
design that turns manually rather than a motor 
because it would be cheaper to build and it wouldn’t 
use up electricity 

We are a school with a well equipped workshop but 
some of the machines have daunted us a bit. The 
electronics for example seems very challenging and 
could put people off starting to build. 

 

Wouldn’t it be nice to 3d print the frame, and only 
have to buy the motor/rotors/shredder parts? In that 
way it could be more affordable, and it’s easier to 
reach the ultimate goal: recycle more plastic. 

Is it people don’t feel able to create a PP local 
project, even with your precious plans and advice ? 
===> Well, I have to say, very personnally, I’ve been 
following you since a year now, and as I’m not an 
engeneer, and also I think, as I’m a woman, I never 
felt able to realise the machines. 
There are two parts of the project who could be 
easier to me : 
– Building the machines. I know videos are already 
detailed but when you start from scratch, a MOOC 
would be perfect. Very seperate part of machine 
buildings could be teached by members of the 
community ? As well as basic knowledge on 
engeneering ? 
– Designing the molds. 

 

Now that welding-based 3D printing is as cheap and 
viable as plastic-based, maybe do some research 
into what parts of what machines can be printed, to 
(perhaps drastically) reduce costs? Maybe some of 
the parts could be printed with plastic too, like how 
the reprap is partially 3D printed. 

– please include resource list in the documents 
(components & sources & services per 
country/continent) 
– please make the resource part on Github available 
– please include metrics : shredding & extrusion 
capacity, average power consumption 
– please include limits of the machines, ie: the PP 
shredder is actually pretty limited, … 
– please make bazar & site metrics available 
– please include wiring diagrams for the eletronics 

 

I agree with ‘ervengue’. It would make so much 
more sense to help 1-2 machinist in a country who 
then can provide cheaper machines inside the 
country. 
I am trying since quite a while now to have the 
machines cheaper but it requires too much invest to 
produce this machines more efficient and cheaper. 
Right now I am already good equipped but it’s 
nothing compared what you actually need to build 
this machines in series. […] please funnel your 
resources per country/continent, make sure we can 
produce machines cheaper and in return we can 
shred more plastic. I also noticed the lack of 
resources for mold builders, same story: allocate per 
continent some guys you can count on to make 
cheap molds. Right now I’m preparing some videos 
to introduce and motivate the PP community to build 
their own CNC (for less than 2500 euro = 5 molds). 
just saying, currently I think we are way too 
fragmented. 

one more important thing is to improve the manuals. 
at the moment there is a github repo which compiles 
to a downloadable zip, which is nice but it in reality I 
to have spent weeks (still ongoing) to get more 
realistic prices & recommendations to build the 
machines. so this is how it could be improved: 
– build an application which allows you to 
graphically explore machines 
– users should be able to attach links and inline 
information to machines and parts (can be stored via 
github api/gists) 
– allow users to add variants of the machines 

 

here my toughts on v4: 
– avoid this bloody hex bar, laser cuts altogether. 
because that design alone doubles – tripples the 
price for the blades and also forces people to buy 
from pretty expensive laser services: 

Construction 
I think we need a design that doesn’t need to be 
welded, not everyone has the skill required to do it 
or the access to the tools. A design that can be 
bolted together could reduce costs and make it 
accessible to more people. 

 
consider a low cost build/variant with belt drives, 
those are relative easy and cheap to produce, also 
in emerging countries 

I think it could be a bit less complicated. 

 

combine shredder and extruder in one machine, 
avoids the extra motor and reducer 

What’s about a Wikilike thing… 
With different group writer and approuver of article.  
Forum is very good but have some limitations when 
growing very fast… Basic questions are always the 
same and lot of members have already answers… 
And many times very good answers. 
This basics knowledge could be share on wiki plate-
forme… 

 
if you have a reliable and cheap source for laser 
cutting per continent, we can reduce the shredder 
box from 300 – 400 down to 100 only. 
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if we don’t do anything in this direction, we will 
remain exposed and depending to an 
<b>expensive, proprietary and pretty shark like 
market</b> ! in short, we will move with a third of 
the current speed, less even! because as said, 
scrap yards are not a solution, we need a shredder 
for all and this aren’t exactly  DIY machines, it’s 
more an assembly of expensive parts, at least with 
v3 ! 
at the end of the you guys want to see more plastic 
back in circulation whilst feeding the ecosystem as 
best possible. leaving everyone to the sharks with 
an 6000 euro setup (still using proprietary 
parts/technology) and still no rich up-streams 
opportunities to the system wasn’t exactly the idea, 

was it ? 🙂 

 

 

Rather than focusing on little machines to do the 
work for each individual person, make big fat 
schredders, molds ect for a whole community, but 
like next level ! 

 

 

The shredder is clearly the most difficult and 
expensive part of the PP production line, and from 
what I can tell, is a serious impediment currently to 
people getting into PP, but maybe most groups don’t 
need one. In fact it is probably uneconomical for lots 
of groups to be building them. We do understand 
that the capability of recycling your very own plastics 
is nice, but not at the expense of being able to 
access the other much simpler and cheaper 
machines and this whole community.  We found it 
very easy to source beautiful shredded HDPE and 
PP in bulk from a major plastics recycling company 
locally, so surely those opportunities must exist 
elsewhere in the world? They have serious 
machines to do this job and not much to do with the 
output currently. 

 

 
one more thing; running workshops to raise money 
to set up people in developing countries. 

 

 

I think machines are cheap enough, a person 
wanting to start a small business can mostly scrape 
together $600-$700 for 2 machines (not scrap-yard 
prices some geniuses have been complaining 
about), rather than reducing entry barrier it would be 
great to see some new equipment. 

 

 

Version 3 was a great idea to have a whole 
workshop/manufacturing centre in a 
container.  Containers are “affordable” as a start-up 
venue for a small community business anywhere in 

the world 🙂 Yes, I know affordable means different 

things to different people! 

 

 

There is a cost attached to starting up – perhaps it 
would be a good idea to set up a PP loan scheme to 
help people get the projects off the ground?  This 
should be enough to cover the set-up of the 
minimum machines in any given area (once the final 
production machine(s) has been defined) and 
should be repaid with initial earnings from the sale 
of products. 

 

 

I also feel there are existing funding streams to be 
tapped in the European Union for projects like 
this.  An EU funding expert could look into this 
further to see whether collaboration to draw down 
EU funding could be a way to go.  This could fund 
the loan scheme and/or set up more pilot projects. 

 

 

1. Experiment minimum resource blade production 
by using hole saws. This would undoubtedly be 
tedious work but it would at least create a feasible 
option for developing countries. 
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with the award of 300’000 € what’s happend? How 
do you reinvest these money? It’s plausible to think 
to buy some machines and send in the east zones 
to create some startup where there is the real 
necessity to clean the planet? 

 

   

Precious Plastic Version 4 
Plan URL: 
https://drive.google.com/fi
le/d/1EJN2yrBsT6DaQ85b
eM2daFo2c34g2Ze-/view 

We want to increase sales on plastic objects [on the 
Bazar] as this will make it easier for workspaces to 
sustain itself in the long run. […] We will achieve this 
by promotional videos/images 
and tailored support to our most active members. 

We need to make sure all the 
gained knowledge is properly stored and displayed 
to make sure it does not get lost. 

 

 The Bazar is a powerful growing tool for Precious 
Plastic, it creates an economy around local plastic 
recycling. Besides this, it also makes it easier for 
people to start since they can buy machines or 
parts. 

 

 Types of plastic are difficult to differentiate from each 
other. They can look and feel the same but their 
physical properties can be different. Scanning 
devices exist but are not very accessible (+€25k). 
Using infrared rays we can create a low cost device 
to scan different types of plastic. Crucial for the 
future of 
plastic recycling in the developed and developing 
world. 

Category Inclusiveness  

Sub-Category Informational-barrier Cultural-barrier 

   

 

You’re also definitely right about missing details and 
ready-to-go receipts to get people going with 
different budgets but as far I know v4 will address 
some of it. 

possibly a hand-crank shredders for those that are 
off grid like me 

 

I’m wondering if there is any way to make the 
project more mobile and accessible to everyone. I’m 
envisioning a fleet of mini vans or trucks that run on 
an uber/lyft/like app service. Users would be 
educated about recycling, sort materials properly 
and then incentivized when they would call for a 
recycling pickup. 

Hello everyone, for the version of Precious plastic 4, 
we from Colombia want to propose an idea related 
to the social impact in communities, so we want to 
share a work method that we have compiled with 
some years of work in vulnerable communities, and 
based on various topics ranging from: social 
innovation, circular economy, human centered 
design, circular design guide, and human scale 
development. 
Because, we believe in the great potential that this 
project of Precious plastic has in the whole world, 
and likewise, the responsibility that involves 
consciously working with communities, 
understanding their dynamics, and the conditions of 
each context, precisely to guarantee different ways 
of sustainability and that the communities are 
empowered with this technology that can generate 
great changes for a better future from the social, the 
environmental and the economic. 

 

I think one of the biggest problems is that there’s still 
a major gap of understanding on how and what to 
recycle properly. And if you give people an incentive 
to do something, that always seems to help. 

Can we make the drive axles square instead od 
hexagonal? Much easier to obtain. 

 

– So I think the question V4 has to answer is Why 
are people not joining this awsome project ? 
-> Is it because it costs money ? 
===> I don’t think so, a Macbook costs more money 

🙂 Ok, it can be a problem for some communities, 

but it’s more a problem of investment, because then 
your can earn money with the project. 
-> Is it because they don’t know about it ? 
===> I think yes 

I’m not aware about legal constrain (trying to solve 
Italian chaos but Netherlands may be more easy or 
complicated, I dunno ) but my point is to set up a 
rubbish dump place and with only that materials 
building stuffs as small home machines or 
experimental projects 

https://drive.google.com/file/d/1EJN2yrBsT6DaQ85beM2daFo2c34g2Ze-/view
https://drive.google.com/file/d/1EJN2yrBsT6DaQ85beM2daFo2c34g2Ze-/view
https://drive.google.com/file/d/1EJN2yrBsT6DaQ85beM2daFo2c34g2Ze-/view
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The people taking the workshops learn while doing. 
They’d bring their own trash and create an object 
with it. They learn more about recycling, learn more 
about the importance of separating and cleaning 
plastics (or even which product to buy that are the 
easiest to recycle), and get to make an object which 
they can take home to tell others about it. I think 
there’s people already out there doing this, but 
maybe it could be good for V4 to make some 
guidelines for doing this? 

A lot of information will need to come from the 
community to do this. From people who have tried 
selling products: What works, what doesn’t? What 
have you tried? What generates most income? 
Perhaps do a cost-benefit analysis on the machines 
to see which opportunities you get from which 
machine? And how does this information relate to 
different cultures? Just thinking out loud here. 
In Western countries I think workshops are quite 
popular and I see a potential there: The people 
taking the workshops learn while doing. They’d bring 
their own trash and create an object with it. They 
learn more about recycling, learn more about the 
importance of separating and cleaning plastics (or 
even which product to buy that are the easiest to 
recycle), and get to make an object which they can 
take home to tell others about it 

 

We see several benefits to such a compact 
integration: 
– It takes up less space to store (obviously) 
– You could manufacture and ship them very 
economically 
– It simplifies the wiring, safety and controls 
– You can take the unit out into the community and 
engage with people everywhere (schools, fairs, 
expos etc) 

Version 3 was a great idea to have a whole 
workshop/manufacturing centre in a 
container.  Containers are “affordable” as a start-up 
venue for a small community business anywhere in 

the world 🙂 Yes, I know affordable means different 

things to different people! 

 

I think the best way is education. so if we can set up 
work shops to teach children/teens/adults so that 
they become more aware of the possibilities and 
maybe learn new skills to help teens and adults get 
jobs in production. 
– so the whole moving workshop idea is brilliant, 
maybe some instructions on how to refit a 
van/bus/campervan. 

1. There needs to be a steady stream of incoming 
(waste) materials [...] not too hard on a small island 
you would think, except that the government has 
already appointed a firm to “recycle” the garbage 
and minimise island landfill – I would be working 
against this company…  In fact, all it does is collect 
the waste and ship it elsewhere, but I need to 
understand how they would feel about us taking 
away a part of their income! 

 

My daughters Kindergarten is running a waste and 
litter project and we discussed how we could give 
more awareness to plastics and recycling. A simple 
teaching toolkit would be a great contributor to early 
education. Something similar than the chemistries 
boxes you can purchase for education. No big 
shredder needed if plastic foil or similar could be 
used for small batch / examples. 

There needs to be a minimum number of machines 
to process the waste […] and somewhere sheltered 
to store and use them, and an energy source.  For 
those without a piece of land to use, this needs to be 
rented and access to electricity is not always as 
easy as it might sound! 

 

 Getting parts machined is not financially do-able.  It 
has to be outsourced to the US or elsewhere, and 
after shipping, you may well spend the same money 
buying a second hand commercial shredder… 

 

 There needs to be at least one product to be made 
with the waste, that people will want to buy.  Without 
a viable product (range) there is not much to be 
gained by producing clean shredded plastic – it’s not 
a valuable $ enough commodity to ship it off 
island.  So there has to be a channel for it. 

 

 As someone else said, food, clothing and shelter are 
the basic proponents of life.  Even on a hurricane 
damaged island where people have no spare cash 
for luxuries, building materials are needed.  Sheet 
roofing was one of the worst trash products of the 
hurricane; that and wooden beams – think roofing 
tiles (that won’t blow off and plastic beams and 
boards).  Furniture is also always needed (see the 
retyrement project). 
If we can develop these into great (not good but 
great) products then I think we’ll be cooking! 

 

 1. Experiment minimum resource blade production 
by using hole saws. This would undoubtedly be 
tedious work but it would at least create a feasible 
option for developing countries. 
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 2 very important things: 
– the project proposal must have the target to 
realize something useful in the most polluted earth 
zone (if I recicle something in Germany for example, 
to realize a new bowl, we don’t eliminate the 
pollution in Indonesia..) 

 

 However, covering the east or any non european 
areas is really difficult. We have NGO clients 
reporting us frequently to get machines over there. 
[…] As machine builders I can tell you, it’s insane 
expensive to get anything out of the EU. The only 
thing you could do from here is creating a network 
and funnel funding to organisations/individuals who 
build the thing from scratch which is pretty difficult 
too since you need way less cost excessive 
machines as now. 

 
 Maybe we should open websites in local languages, 

that will show this idea, explain motivation and direct 
here. 

Precious Plastic Version 4 
Plan URL: 
https://drive.google.com/fi
le/d/1EJN2yrBsT6DaQ85b
eM2daFo2c34g2Ze-/view 

Many Precious Plastic events, meetups, workshops 
are hosted around the world, hard to keep track 
and notice when they happen. But also hard to 
mobilize people. We will integrate an events area to 
our website and map to show upcoming events and 
how to participate. 

Mainly because everyone build their machines 
differently depending on where they. With 
our new semi-industrial version we will provide 
better metrics, numbers, and calculations to shape a 
business plan that can be adopted globally. 

 

 Create a washing system for small and large scale 
operations that is flexible to adapt for various lo- 
cations. With water/sun scarcity or abundance in 
mind. Big difference in workflows but we want to 
provide this for all scenarios. 

Category Natural-Environment 
  

Sub-Category Electricity consumption Transportation/Shipping Waste creation 

Precious Plastic Version 4 
development discussion 
thread URL: 
https://davehakkens.nl/co
mmunity/forums/topic/pre
cious-plastic-version-
4-%F0%9F%98%AE/ 

Also it’s straightforward to make 
[the shredder] hand cranked to be 
powered by the hands. Maybe for 
v4 we can come up with the 
ultimate pedal powered version? 

The bizzar is great but after 
scouring it last week i feel its 
become very commercial. Sort of 
like people are cashing in on the 
idea, this also goes for the 
produced items. Dave talks about 
cutting down on shipping etc yet i 
went there and found heaps of 
spinning tops and soap dishes that i 
can order to ship to the other side 
of the world. 

Note on 3d filament 
I feel this would be great for the 
world. Think of the huge amount 
of materials being produced just 
to get wasted when a print fails, 
the item is thrown away or in my 
case the prototype needs 
changing. We can recycle a large 
amount of plastic, keep costs 
down for 3d printing, get 
recycling straight into peoples 
houses. 

 

Solar powered options would be 
great ? 
Either solar heating/melting in 
solar ovens/ concentrators. 
And or solar electric/battery – 
however not sure on the power 
drain of some of the machines. 

I think it’s useless for environment 
to create an object from recycled 
plastic, and then selling it far away. 
So maybe we could have instead a 
big librairy of 3D molds plans, with 
plans from every PP community of 
the world ? So that growing 
community will not start from cratch 
in every field of the PP project ? 

Figure out ways to take plastic 
‘out of circulation’ – since the use 
of plastic is going to continue to 
cause problems for our oceans 
and global pollution till it is either 
100% recycled (which is highly 
unlikely to ever happen) or we 
have come up with better 
alternatives. My somewhat 
idealistic vision is that we could 
figure out ways to collect and 
protect the plastic so that it never 
goes back into circulation. Think 
of building something like the 
great pyramids out of plastic that 
would be a protected monument 
that would never get torn down or 
recycled. It would ideally be a 
tourist attraction to drive 
awareness to the period of 
history when people thought 
there was no way to live without 
plastics. 

https://drive.google.com/file/d/1EJN2yrBsT6DaQ85beM2daFo2c34g2Ze-/view
https://drive.google.com/file/d/1EJN2yrBsT6DaQ85beM2daFo2c34g2Ze-/view
https://drive.google.com/file/d/1EJN2yrBsT6DaQ85beM2daFo2c34g2Ze-/view
https://davehakkens.nl/community/forums/topic/precious-plastic-version-4-😮/
https://davehakkens.nl/community/forums/topic/precious-plastic-version-4-😮/
https://davehakkens.nl/community/forums/topic/precious-plastic-version-4-😮/
https://davehakkens.nl/community/forums/topic/precious-plastic-version-4-😮/
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I think it would be beneficial if you 
made a shredder design that turns 
manually rather than a motor 
because it would be cheaper to 
build and it wouldn’t use up 
electricity 

A clearly defined range of products 
that are needed on a global scale, 
and which can be made from 
recycled plastic – food containers 
are out – will mean common mould 
and manufacturing methods, and if 
they truly are needed then the 
shipping costs won’t be part of the 
equation, they will sell locally. 

look at making more worthwhile 
products. Without being rude and 
i know it is only limited by an 
individuals imagination, a lot of 
the products Dave made looked 
simply useless to myself (this 
comes down to my personal 
taste and lifestyle) but spinning 
tops and vases do nothing or my 
needs. On the other hand the 
building materials video was 
great, maybe more on giving 
ideas on using them (benches, 
chairs, fences, bins ect) 

 

I would also like to see more pedal 
powered machines. Example, the 
shredder, extruder. vM Designs on 
Facebook has a machine that is a 
bicycle shredder/ extruder combo. 

 I think if people saw ideas and 
suggestions of things to make 
that could replace everyday 
items. It’s kind of like Dave’s 
video about stop printing random 
crap with 3D printers. To really 
make an impact there should be 
a push for practical applications 
rather than just making plastic 
pots, soap dishes etc. 

 

3/ 100% for pedal powered 
shredder. Also shredder+extuder 
combined sounds great. 

 We still need to do something 
with the near endless amounts of 
plastic waste that exists today. I 
suggest that we figure out ways 
to easily and quickly convert the 
large amount of plastic waste into 
USEFUL objects. So far Precious 
Plastic has done great at driving 
awareness and making plastic 
recycling accessible to everyone, 
but I think that we need to make 
sure we aren’t turning garbage 
into garbage and thus making 
things that will be thrown away 
(or only a small percentage 
recycled).  

 

– washing machine using solar 
concentrators (this should be 
simple enough) 
– solar thermal for other 
processes (i can’t see why a 
workshop can’t do most of the 
forming work on sunny days, 
saving a lot on electricity and not 
worrying about energy efficiency). 

 As a community we should focus 
on creating objects that will be 
used for 5+ or even 20+ years 
like building materials. For this 
reason, I think that machines 
focused on building wall panels 
and building materials will be 
most worthwhile. 

 

  he product in the bazar are 
commodity (plates, lamps, box, 
bowls) so the risk is that people 
buy these products and after 20 
years they put again in the trash 
and we come back with the same 
problem 
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Precious Plastic Version 4 
Plan URL: 
https://drive.google.com/fi
le/d/1EJN2yrBsT6DaQ85b
eM2daFo2c34g2Ze-/view 

Using wind and solar energy to 
power up workspaces has been 
on our list for a long time. 
Unfortunately it’s not as simple as 
just putting a solar panel on the 
roof. That said, we would like to 
dive into this topic, do the math, 
optimize machines and add 
alternative energy as a machine 
hack. 

 A big flaw within plastic recycling 
lies in the original design process 
itself. Small design decisions that 
make it extremely difficult to 
further use materials preventing 
them from entering the recycling 
sys- 
tems. Mixing different plastics, 
not including plastic type icons or 
using particular glues are just 
some 
examples of how the problem 
could be solved at source. At 
Precious Plastic we are at the 
end of the 
chain and know very well how a 
small design decision can have a 
big impact in the recycling 
process. 
We want to educate our 
community and other product 
designers to make plastic items 
easier to re- 
Cycle. 

Category Human well-being 
  

Sub-Category Machine safety Plastic toxicity Wealth 

Precious Plastic Version 4 
development discussion 
thread URL: 
https://davehakkens.nl/co
mmunity/forums/topic/pre
cious-plastic-version-
4-%F0%9F%98%AE/ 

-Belt drives are maybe cheaper, 
but also more difficult to build and 
have huge safety hazards in 
comparison to a gearbox Also, as we have dug into more 

detail about the potential hazards of 
breathing the fumes from melted 
plastics, we believe that it is very 
important to ensure proper 
ventilation (even being outside isn’t 
just good enough). I think that 
should be an important part of the 
information that Precious Plastic 
provides so that we make sure that 
the community that is a part of this 
project is not breathing toxic fumes. 

I will begin by the end of the 
process to illustrate my word : 
Designed products. 
These are the motors that will 
pull (or not) the economic rope. 
These, if they are effectively 
bought, will make the difference 
and multiply the installations of 
new shops. You have to make 
recycled plastic look sexy. The 
Biggest effort for me has to be 
put in sexy design, intelligent and 
usefull products. You have to find 
a way to have more designers 
helping with this challenge. For 
instance by harvesting funds to 
lanuch a big design contest ? 

https://drive.google.com/file/d/1EJN2yrBsT6DaQ85beM2daFo2c34g2Ze-/view
https://drive.google.com/file/d/1EJN2yrBsT6DaQ85beM2daFo2c34g2Ze-/view
https://drive.google.com/file/d/1EJN2yrBsT6DaQ85beM2daFo2c34g2Ze-/view
https://davehakkens.nl/community/forums/topic/precious-plastic-version-4-😮/
https://davehakkens.nl/community/forums/topic/precious-plastic-version-4-😮/
https://davehakkens.nl/community/forums/topic/precious-plastic-version-4-😮/
https://davehakkens.nl/community/forums/topic/precious-plastic-version-4-😮/
https://davehakkens.nl/community/forums/topic/precious-plastic-version-4-😮/
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Category Human well-being 
  

Sub-Category Machine safety Plastic toxicity Wealth 

 

I’d like to see some more research 
and information spreading on 
health and safety for using plastics 
and the machines. I feel like 
there’s a quite some people 
having questions on topic and 
there’s no real funded proof of this 
(or I missed out on this) 

we started collecting plastic and 
went to our next trash collection 
point. they have thousands of 
HDPE large bottles. we took them 
home and cut them in pieces 
(tedious work), we realized there 
are quite lot of weird substance in 
there. so please make a big fat 
WARNING: 
– consider to use sufficient body 
protection (100%) when collecting 
and washing industrial HDPE 
bottles 
– consider having a dedicated room 
for washing the plastic, there might 
be poisonous substances in the 
waste 
– consider good equipment when 
washing plastic 
– consider you’re now also creating 
industrial chemistry waste which 
needs to go back to proper waste 
stations 
– consider to use 100% safe 
breathing protection 
– consider to get a large band-saw 
to cut these plastic bottles more 
efficiently 
(DIY: variants could be around 50 – 
200 euro ) 
– consider a proper ventilation 
system not only for the washing 
and cutting part, but also when 
heating it inside extrusion or 
injection barrel 

. Recycled products. We have to 
design better products to 
showcase this technology. They 
must be useful, with nice feel and 
unique look. Like multi-coloured 
bowls, things you don’t see in 
supermarket. Avoid 
fragmentation, product must be 
universal, for everybody (a case 
for exact smartphone model is 
not the best choice). Maybe 
household goodies? Jewelry? 
Half-finished products, maybe 
knifes handles (for someone to 
make full knife of course). 

 

SAFETY! 
– currently there is a huge lack of 
protection on the machines, 
moving parts can cause 
fatal injuries. as well as burns from 
hot machine parts, and melted 
plastic. 
– simple shielding needs to be 
designed to protect the users. as 
well as advice on things the users 
can do to remain safe when 
operating. I not suggest we go 
crazy about it, a fact sheet of 
safety and good working practices 
would be really good. 

 

If the tables are able to be made 
from plastic, perhaps cut even 
more out. This would also prove 
that Precious Plastic is a useful 
endeavor, not just for art objects. 
I am an industrial designer so I 
understand the attraction to art, 
but as many are saying, art isn’t 
going to save the world! Making it 
cheaper for others to recycle 
plastic… well, that is one thing 
worth trying. 

 

– please do check that the frame 
of any of the PP machines is wired 
to the earth ground! If not, please 
do so. there can be deadly 
consequences under some 
circumstances 
– please do check for proper 
grounding of your control-panel, it 
has to be connected to earth 
ground too !! 

 

There needs to be at least one 
product to be made with the 
waste, that people will want to 
buy.  Without a viable product 
(range) there is not much to be 
gained by producing clean 
shredded plastic – it’s not a 
valuable $ enough commodity to 
ship it off island.  So there has to 
be a channel for it. 

   

To be truly successful we must 
have thing s for people to make 
that will get bought. If those items 
are essentials to daily living then 
they will fly out the door and put 
pressure on the collecting, 
shredding moulding etc which 
would be great! I am a practical 
person and things like mallet 
heads and knife handles grips 
and practical. A lovely woven 
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Category Human well-being 
  

Sub-Category Machine safety Plastic toxicity Wealth 

style fruit basket would gather 
dust. 

   As someone else said, food, 
clothing and shelter are the basic 
proponents of life.  Even on a 
hurricane damaged island where 
people have no spare cash for 
luxuries, building materials are 
needed.  Sheet roofing was one 
of the worst trash products of the 
hurricane; that and wooden 
beams – think roofing tiles (that 
won’t blow off and plastic beams 
and boards).  Furniture is also 
always needed (see the 
retyrement project). 
If we can develop these into 
great (not good but great) 
products then I think we’ll be 
cooking! 

Precious Plastic Version 4 
Plan URL: 
https://drive.google.com/fi
le/d/1EJN2yrBsT6DaQ85b
eM2daFo2c34g2Ze-/view 

So far most machine development 
has been on getting the job done. 
Fortunately so far no one chopped 
off their fingers. We want to make 
sure we’re ahead of this and 
implement better safety options for 
each machine. 

For instance, add an upgrade to the 
machines to easily connect them to 
a ventilation system so it takes care 
of the fumes. 

In-depth plastic sorting is 
currently done manually, its 
inaccurate and labour intensive. 
In order to 
make recycling economically 
more interesting for the 
developed world automation is 
key. 

 

10.5 Appendix 5: Development Thread version 4.0 
Thread: Precious Plastic Version 4? 
Tue Jan 30 22:06:40 2018 
URL: https://davehakkens.nl/community/forums/topic/precious-plastic-version-4-%F0%9F%98%AE/ 
 
You might have been aware that we launched Precious Plastic Version 3 a few months back. Maybe. We made many new things, 
introduced the bazar, container workspace, a series of art objects, a map for collaboration, more techniques and a way for the 
community to share their own tutorial videos. Quite a lot. Our main focus for this version was on expanding the platform and making it 
easier for people to collaborate. 
This period is really fun for us. Seeing what the community, you guys do with the information. Always exciting to see if its used the way 
we intended. But besides observing we also gather feedback, comments, posts, topics we see or improvements we could do. And I can’t 
help myself, but slowly I think about what a V4 would look like. 
So thats where this topic is for. To share your ideas, suggestions,improvements. What would you like Precious Plastic to work on and 

improve next? Throw it in here! Together we set the course 💪 

*Oh and I might look inactive every now and then because i don’t leave a reply but I read all of it. No kidding. 
 
Replies: 
___________ 
Wed Jan 31 00:53:20 2018 
Hello Great news about 4th version! 
i am thinking make the pressure of injection maybe with hydraulic system.. 
or an alternative shredder more cheap with this tool? 
___________ 
Wed Jan 31 00:53:20 2018 
Hi, I’m thinking in making cheaper shredder for sale with a foldable framework so the shipping cost will be lower, in add the motor gear 
reduction could be buy with double axis exit, so it will be possible use the same motor for shredder and extrusion, without chains or belt, 
in add it will be possible to make plastic balance bikes for kids just using a plastic board (with CNC router work) or disrectly with 
apposite molds.In 2 months I will return in Italy and start to work on it. 
 
___________ 
Wed Jan 31 20:20:00 2018 

https://drive.google.com/file/d/1EJN2yrBsT6DaQ85beM2daFo2c34g2Ze-/view
https://drive.google.com/file/d/1EJN2yrBsT6DaQ85beM2daFo2c34g2Ze-/view
https://drive.google.com/file/d/1EJN2yrBsT6DaQ85beM2daFo2c34g2Ze-/view


65 

I contact Muzzi Cycles ( http://www.muzzicycles.com.br/muzzicycles-English/ ) it’s a brasilian company that made bike frame from 
recycled plastic, the say it’s possible to speak about make bicycle in europe and I thing that you (Dave) could speak with them, This 
could be a very big step for who want to do something bigger. I hope it could help…[email protected]s.com.br 
___________ 
Wed Jan 31 23:06:40 2018 
I’m developing a shredder that can be built without welding, as that’s something people may find hard to source. Also it’s straightforward 
to make it hand cranked to be powered by the hands. Maybe for v4 we can come up with the ultimate pedal powered version? I know 
some people have tried it and I’m trying to build it but it adds complexity mechanically so not too cheap 
Maybe an open source vacuum former? 
Well my best idea / massively big project for v4: 
A MOVABLE PRECIOUS PLASTIC WORKSHOP 
The problem: People all over the world want to sort out their plastic problem. Specially in very remote places, it’s hard to source the 
machines or its parts, or it’s very expensive to do it. 
The solution: Take the idea of the shipping container seen in v3. Build another one. A bit more ‘rugged’ (more ‘heavy duty’, capable of 
processing high volumes of plastics, of all thicknesses. Shredder, I’m looking at you), basically the shipping container workshop, on 
steroids. Do a crowdfunding to fund it. Send the shipping container to one of these remote places, and let the people there work on it, 
process their plastics. Maybe charge them a small amount for the delivery of the container and a rental fee per month. When they have 
cleared their local area from plastics, deliver the container somewhere else in the world. Repeat until the ocean, our beaches and 

mountains are clean 🙂 

A bit ambitious but we are big dreamers backed by an awesome army of supporters 
Hope you guys like it!? 
@davehakkens @mattia-io @jegor-m 
___________ 
Wed Jan 31 23:06:40 2018 
Has anyone looked into using for Fresnel lenses for smelting the plastic no shredding needed and you can do it in high volume also 3D 
printing using Extrusion possibly a hand-crank shredders for those that are off grid like me and pyrolysis a lot of this plastic can also go 
to fuel 
___________ 
Wed Jan 31 23:06:40 2018 
A button linked directly to the map will be nice also 
I felt like I had to dig around and find it 
___________ 
Thu Feb 1 01:53:20 2018 
I personally wouöd love to see a machine for washing shredded material being developed, since this is an important topic regarding the 
quality of the final product and many people struggle with this part. 
___________ 
Thu Feb 1 04:40:00 2018 

A heat press definitely 🙂 

___________ 
Thu Feb 1 15:46:40 2018 
It would be great if there was a machine to create a filament roll for 3d printers but high quality, with a precise diameter. With automatic 
winding, etc 
___________ 
Thu Feb 1 15:46:40 2018 
research into methods of washing and drying of plastic. 
a sheet press! 
___________ 
Thu Feb 1 18:33:20 2018 
Washing and drying plastics 
Separating plastic flakes from non-plastic flakes 
___________ 
Thu Feb 1 21:20:00 2018 
I think we need v3.1 before 4 because rapid prototyping is better than yearly releases 
public bench seems like perfect awareness tool being a blend of function and showing the possibilities with recycled plastic 
I am not a 3d modeler but think to have a wiki open source machine development could help people use information well and contribute. 
Open source ecology is trying to fill out its machine line up and has used wiki model with a global volunteer dev team. Using their power 
cube think a hydraulic press could produce wide range of products 
like a 3d printer should be able to print another 3d printer, a plastic workshop should be able to make another plastic workshop. I think 
possibility of making a workshop entirely out of recycled plastic would be ideal (obviously need some metal for machines but could limit 
inputs needed) 
I think we need to look at more cradle to cradle ideas and partner with organizations like living building challenge who has a red list of 
hazardous materials in the building industry, for example by getting rid of flame retardant plastic could help eliminate a large percentage 
of plastic avoid the landfill. 
Big picture a global plastic coalition could be very meaningful, I personally believe corporations will need to be forced by governments to 
account for environmental cost. Locally I think we need to move pick up locations closer to existing retail just like grocery stores who are 
forced to recycle plastic bags. Amazon / Fedex lockers could have pick-up for plastics and cardboard and paper. 
“If you want to go fast go alone, if you want to go far go together” 
___________ 
Fri Feb 2 00:06:40 2018 
1. A dedicated learning area filled with tutorials and access to information for plastics training. ( 3d modelling to make moulds) 
2. Sheet press machine plans 
3. group function so i can broadcast a message to friends or mini army to organise events ( promote precious plastic days or recycle 
days or beach clean ups etc..) 
___________ 
Fri Feb 2 14:00:00 2018 
I found this while looking for carjack for compression machine. 
___________ 
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Sat Feb 3 06:40:00 2018 
Definitely make a cheaper version of the machines. A lower price will allow people, who do not have the financial stability to normally 
buy it, to join in. More recyclers will make machines to help spread the community. 
If Version 4 was focused more on building a new machine, like a washer, people would be less able to successfully fund them. 
___________ 
Sat Feb 3 12:13:20 2018 
@masontomko 
how do you think you can make it cheaper? 
all info is free even locations were you can find cheap 2e hand things are mentiont i agree its not cheap to build all machines but it is the 
cheapest i found by far 
i think more machines are beter then resech for even cheaper machines, if the machines are hard to make it sows dedication and more 
thinking of your own what you can post to help others 
i myself am making machines with no money no experiance just picking up scrap metal from streets and trade it at the junkyard it took 
me one month to buy lasercutted parts from Manuel ( @mr-hirn ) and an axl from @andyn and boucht 2 bearings from china for 5 euro 
each 
https://www.aliexpress.com/item/Excellent-Quality-1x-KFL004-Pillow-Block-Flange-Ball-Bearing-20mm-Metal-Miniature-bearing-Zinc-
Alloy-
Mechanical/32806730836.html?spm=2114.search0204.3.8.5e8ada3bJFSd8k&ws_ab_test=searchweb0_0,searchweb201602_2_10065
_10344_10068_10342_10325_10546_10343_10340_10548_10341_10084_10083_10618_10304_10615_10307_10313_10059_10534
_100031_10103_441_10624_442_10623_10622_10621_10620_10142,searchweb201603_2,ppcSwitch_5_ppcChannel&algo_expid=9
08dec9b-2a4d-4c30-adf8-de0399e20971-0&algo_pvid=908dec9b-2a4d-4c30-adf8-
de0399e20971&transAbTest=ae803_5&priceBeautifyAB=2 
the laser cutted parts are not stainless steel and not cleand to get it cheaper 
i got a cuttingtable for free becouls it was damaged but motor works fine 
so now im relaying on the people from the forum and my own imagination to make it work 
___________ 
Sat Feb 3 17:46:40 2018 
Hello everyone, for the version of Precious plastic 4, we from Colombia want to propose an idea related to the social impact in 
communities, so we want to share a work method that we have compiled with some years of work in vulnerable communities, and based 
on various topics ranging from: social innovation, circular economy, human centered design, circular design guide, and human scale 
development. 
Because, we believe in the great potential that this project of Precious plastic has in the whole world, and likewise, the responsibility that 
involves consciously working with communities, understanding their dynamics, and the conditions of each context, precisely to 
guarantee different ways of sustainability and that the communities are empowered with this technology that can generate great 
changes for a better future from the social, the environmental and the economic. 
We know that there are already several cases within the community, including the Kenyan project. 
then, we left the subject to open discussion, to build among all different ways that allow to grow and strengthen the initiative of Preciosu 
Plastic. 
regards! 
http://www.designkit.org/ 
https://www.circulardesignguide.com/ 
https://www.ellenmacarthurfoundation.org/es/economia-circular/concepto 
https://www.max-neef.cl/descargas/Max_Neef-Desarrollo_a_escala_humana.pdf 
___________ 
Sat Feb 3 20:33:20 2018 
Hi 
All the machine but transportable. 
In a suitcase for example… 

A post with poney 😁 already présented a solution: paper shredder and mini injection. 

Allowing little plastic parts production… 
For sensibilisation on waste problematic or touristic gifts business. 
DiB 
___________ 
Sat Feb 3 20:33:20 2018 
As already said 
–Washing machine 
And why not 
–machine doing mold or similar to allow more products choicr 
___________ 
Sun Feb 4 21:33:20 2018 
Can we make the drive axles square instead od hexagonal? Much easier to obtain. 
___________ 
Mon Feb 5 08:40:00 2018 
What about heat-Roller – able to make infinit thin materials (sheets or filaments). 2in1. 
___________ 
Mon Feb 5 19:46:40 2018 
Check out the topic I created about expanding global impact with a business plan 
https://davehakkens.nl/community/forums/topic/business-plan-proposal/ 
___________ 
Mon Feb 5 19:46:40 2018 
Another idea would be to design a recycling trash bin that workspaces can make and distribute in their immediate surroundings.. A 

recycling bin made of recycled material 😮 

___________ 
Tue Feb 6 01:20:00 2018 
Hi 
-prépare school curriculum for different levels 
From machine building to plastic recycling itself 
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@rabadswompe 
@grydis 
@tommynordby 
___________ 
Tue Feb 6 18:00:00 2018 
http://www.emeco.net 
I just found a video of them in Instagram, well this is really a great project… 
___________ 
Tue Feb 6 18:00:00 2018 
. 
___________ 
Tue Feb 6 23:33:20 2018 
Hi 
Stupid question 
What’s about a Wikilike thing… 
With different group writer and approuver of article. 
Forum is very good but have some limitations when growing very fast… Basic questions are always the same and lot of members have 
already answers… And many times very good answers. 
This basics knowledge could be share on wiki plate-forme... 
DiB 
___________ 
Tue Feb 6 23:33:20 2018 
Hi 

other silly idea…🤯 

Ask international recognition of our territory: the plastic continent. We have also to think about gouvernement, élection, money, flag… 
And annexion of it. 
We are, as precious plastic community, the only ones to consider it as a valuable thing. 
Of course by extension we will ask the participation of our athletes to the Olympics games. 
___________ 
Wed Feb 7 02:20:00 2018 
I think the only way to make cheaper machines is to close the market. Appointing 1 person in each country that is responsible for selling 
only in your country. producing many machines in series is cheaper than doing 1, also shipping is cheaper within the country. 
Prices must be recomended by PP cheaper as they can 
___________ 
Thu Feb 8 22:46:40 2018 
Quite bizar..I just bought a cutter like this 2 hours before i joined this site. Not for cutting plastic, but it made me wonder about cheaper 
alternatives to the shredder. 
___________ 
Fri Feb 9 01:33:20 2018 
see BYFUSION Makes blocks from the recycled plastic that is washed and shredded 
hope it helps 
___________ 
Fri Feb 9 01:33:20 2018 
there is a guy think in the USA,,, could be wrong,,,as i can’t relocate his youtube post…that recycles waste rubber crumbly and product 
waste from grown products into a Door 8×4 or smaller items on his rescycling press,,which heats up the project and then he closes the 
top to press it together … 
___________ 
Sun Feb 11 06:20:00 2018 
Maybe a collaboration with Boyan Slat of “The Ocean Cleanup” could be beneficial. Once they start extracting all that plastic from the 
ocean they hope they’ll be able to recycle it. Maybe this is where the Precious Plastic Community can come in and help out! 
https://www.theoceancleanup.com/technology/ 
___________ 
Sat Feb 17 06:46:40 2018 
I have a suggestion, I really want you to make a 3d printer filament maker. Thanks! 
___________ 
Tue Feb 27 08:26:40 2018 
My suggestions is washing & drying machine. 
And what about thermoplast automat: similar to https://youtu.be/zTjbs3Hg2PA 
___________ 
Tue Feb 27 11:13:20 2018 
Having other means than a Paypal Business account to sell / to be verified in the bazar. After reading the conditions of use, i cancelled 
my business-account and took off my item from the bazar. 
___________ 
Fri Mar 2 11:26:40 2018 
The forum is very simple and minimalistic but at the same time hard and confusing to navigate. The search button doesn’t work very 
well, if you’re looking for something in particular, something interesting that you remember seeing a few months ago, it’s hard to find it 
again. 
Every now and then there are very interesting messages that we should find a way to keep track of, it could be just a list of links to make 
sure we don’t lose them, but something to think for the future would be to have a separate wiki where the best posts, research, or 
articles get posted. Or a mention of these interesting post on the monthly news? Or improving the search engine? 

my feedback 🙂 

___________ 
Fri Mar 2 14:13:20 2018 
@copypastestd @davehakkens 
I think we could modify a diy coffee roaster to suit our purpose for drying and washing i have made one and its not that hard you can ge 
materials anywhere 
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___________ 
Fri Mar 2 14:13:20 2018 
Nice device, but it will be cool to wash and separate plastic at same time. For example mix of two plastics PET & HDPE, PS & PP etc. 
___________ 
Sat Mar 3 01:20:00 2018 
From using the injector and evaluating making the compression machine, it seems that making parts on these machines is limited due 
to the time needed to heat up the plastic. It would be nice to create a heated hopper or some sort of heated storage tank/extruder that 
could be used as the input to the injector and compression machines. Has anyone tried something like this? I guess the risk is that the 
injector would clog up if the material does not flow well enough. The compression machine might be easier. I’m visualizing using 
something almost like a large heated caulk gun. 
___________ 
Mon Mar 5 00:33:20 2018 
Precious Plastic v4.0 should become impersonal, i.e: regroup all PP’s related content in one and only website preciousplastic.com by 
moving the PP forums and news from davehakkens.nl to the official website. 
After that one might add a wiki, improve the bazar, etc. 
Also the preciousplastic.com website created using webflow, can still be designed using wordpress, to ease the migration of the bbpress 
forum here. 
@mattia-io @davehakkens and the others, what do you think ? 
___________ 
Thu Mar 8 03:33:20 2018 
Solar powered options would be great ? 
Either solar heating/melting in solar ovens/ concentrators. 
And or solar electric/battery – however not sure on the power drain of some of the machines. 
Would make a good solution for a fully off-grid mobile workshop. 
___________ 
Mon Mar 12 07:33:20 2018 
Also, as we have dug into more detail about the potential hazards of breathing the fumes from melted plastics, we believe that it is very 
important to ensure proper ventilation (even being outside isn’t just good enough). I think that should be an important part of the 
information that Precious Plastic provides so that we make sure that the community that is a part of this project is not breathing toxic 
fumes. 
___________ 
Sun Mar 18 02:26:40 2018 
@davehakkens 
And what about vacuum forming machine? 
We could use compressing machine to produce thin sheets, which then could be used for thermoforming. 
There is one of examples: https://youtu.be/CQpr1AoAKsk 
___________ 
Wed Mar 28 20:46:40 2018 
We need to produce thinks that apply to the basic needs of the people to get the movement very big, like biogas plants or desalting 
devices. I have described it in detail here https://davehakkens.nl/community/forums/topic/a-vision-of-basic-need-products-methane-
cycle/ . 
___________ 
Thu Mar 29 07:53:20 2018 
Maybe in Version 4 you could separate the “Community” into it’s own website. We could call the Community site something original to 
represent a collective of ideas and projects. Maybe “Precious Community” or something to that affect? You can still have your personal 
“Dave Hakkens” site connected to it, but not as the main focus. The whole point of the community is to solve environmental/social 
problems in the form of projects together, therefor all focus needs to be on the community, and so should the site that represents it. 

I may be wrong in this, but it’s my thoughts on the matter. 🙂 

God Speed. 
@armbouhali Hey, looks like we share the same opinion on the matter! 
___________ 
Fri Mar 30 14:26:40 2018 
I feel v4 would benefit from a portable multi function hand held device that can join plastic sheets using a thin heated plate. While also 
be used as a plastic welder and heat gun. Maybe a frame to fit in the compression machine or build a slightly bigger one for rotational 
molding. Washing machine. Detailed air extraction unit for microfine particles. Finally a hand held extruder with the hopper attached to 
the roof and connected with a flexible pipe. This would be awesome from an artistic veiw. 
___________ 
Thu Apr 12 05:13:20 2018 
I think it would be beneficial if you made a shredder design that turns manually rather than a motor because it would be cheaper to build 
and it wouldn’t use up electricity 
___________ 
Sat Apr 14 12:46:40 2018 
I struggle to Message everyone for group events in my country. I would be great to be able to send a quick message to a group that 
could be filtered down a little tighter. 
I would like to be able to message everyone in New Zealand about meet ups or training or promotions etc so we can drive this harder in 
NZ. 
Being able to narrow the location down would be handy as well like to a city or province 
___________ 
Sat Apr 14 12:46:40 2018 
I think there should be a dedicated section for product ideas. The bazaar is for selling things sure but not everyone is using it. To be truly 
successful we must have thing s for people to make that will get bought. If those items are essentials to daily living then they will fly out 
the door and put pressure on the collecting, shredding moulding etc which would be great! I am a practical person and things like mallet 
heads and knife handles grips and practical. A lovely woven style fruit basket would gather dust. 
___________ 
Tue Apr 17 21:20:00 2018 
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i think it would be easier for the beginners if we have a little more description and detail for the pin on the map feature. Like when 
exactly a pin added to the map ? Then, for now is it still active ? How if that person was inactive for a year or even more ? Or it does to 
our profile, a little detail of ‘user last log in time’ on the website gonna be helpful. 
___________ 
Tue Apr 17 21:20:00 2018 
And in the future if we have an app for mobile phone, especially for the community and forum . Its gonna be awesome (y) 
___________ 
Thu Apr 19 20:33:20 2018 
Wouldn’t it be nice to 3d print the frame, and only have to buy the motor/rotors/shredder parts? In that way it could be more affordable, 
and it’s easier to reach the ultimate goal: recycle more plastic. In the Netherlands there are several places with a 3D printer, I know. 
*Never went there, though.* 
___________ 
Fri Apr 20 13:13:20 2018 
A few thoughts, some of these have already been talked about but ill reiterate. 
machines 
– A way of washing the plastic (my thoughts are a washing machine with steam injection) 
– rotation moulding machine (i think i saw one in an original PP video) 
– a more advanced 3d printer filament maker (think lymen etc, see note at bottom) 
– more items working on lower voltage 12v or 24v etc 
– a redesigned shredder, one that doesn’t require laser cutting 
Thinking 
– we should look at the sources of plastic waste and how we can reclaim it faster perhaps specializing in a single source. For example I 
found that 5L oil containers often go straight into the rubbish, it would be simple to go to a few mechanics and just ask them to keep 
them aside and collect once a week. 
-look at making more worthwhile products. Without being rude and i know it is only limited by an individuals imagination, a lot of the 
products Dave made looked simply useless to myself (this comes down to my personal taste and lifestyle) but spinning tops and vases 
do nothing or my needs. On the other hand the building materials video was great, maybe more on giving ideas on using them 
(benches, chairs, fences, bins ect) 
-An upscale of some of the processes. This is not only possible but maybe better suited to some places around the world. Currently 
Australia is going through a major recycling problem due to the change in China that some councils are just sending it straight to landfill 
as its cheaper. 
-The bizzar is great but after scouring it last week i feel its become very commercial. Sort of like people are cashing in on the idea, this 
also goes for the produced items. Dave talks about cutting down on shipping etc yet i went there and found heaps of spinning tops and 
soap dishes that i can order to ship to the other side of the world. 
Note on 3d filament 
I feel this would be great for the world. Think of the huge amount of materials being produced just to get wasted when a print fails, the 
item is thrown away or in my case the prototype needs changing. We can recycle a large amount of plastic, keep costs down for 3d 
printing, get recycling straight into peoples houses. 
___________ 
Fri Apr 20 21:33:20 2018 
I think having a way to organize all the posts in the forums by country or at least filter by country would be useful. Since I’m in the US 
and it seems most of the active users are in Europe it’d be nice to be able to get in touch with people in ones own country. Also maybe a 
thread dedicated solely to the uses of recycled plastic. There are tons of great ideas but most of them are broad. I think if people saw 
ideas and suggestions of things to make that could replace everyday items. It’s kind of like Dave’s video about stop printing random 
crap with 3D printers. To really make an impact there should be a push for practical applications rather than just making plastic pots, 
soap dishes etc. 
___________ 
Sat Apr 21 11:26:40 2018 
Hi! 
How about electronic waste? 
How about paper? 
How about food waste? 
How about metal waste? 
How about lower to electronic energy cosumption with changing all screen to darker style? 
Dark Screens World Wide 
How about collaboration with litterati, to streamline the plastic to reusage? 
https://map.litterati.org/globalmap 
Making a device or app for a phone to help determine the plastic’s type? 
How about a fund raising for full PP kit to underdeveloped regions? 
___________ 
Mon Apr 23 02:20:00 2018 
Absolutely. That’s brilliant. 
___________ 
Fri Apr 27 11:53:20 2018 
Hi there, 
I am currently discovering this amazing community, and am impressed and really glad about all the work done! 
For precious plastic, I think for V4, you should pursue in the direction of facilitating each and every step of the process. 
I will begin by the end of the process to illustrate my word : Designed products. 
These are the motors that will pull (or not) the economic rope. These, if they are effectively bought, will make the difference and multiply 
the installations of new shops. You have to make recycled plastic look sexy. The Biggest effort for me has to be put in sexy design, 
intelligent and usefull products. You have to find a way to have more designers helping with this challenge. For instance by harvesting 
funds to lanuch a big design contest ? 
Then you have to facilitate the job of the ones willing to install a shop. Tools to facilitate communication, to launch a crowdfunding 
maybe, or to find public support from the city for instance. What I call the barrier to entry has to be as small as possible. Congrats to 
Siemen and his idea to facilitate Business Models here ! 
So, for me, the next 2 big steps for you are more improvements in design and communication. 
Keep going !! 
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___________ 
Sun Apr 29 19:26:40 2018 
Hi All. I would like to see a sign-in button/ icon at the top of the page. I feel like I have to dig around in order to sign in. I tried to 
download the packet to get started, but it would not work. I am on an Apple IOS platform, and for some reason Safari would not except 

the file. 😞 I am very anxious to get started with a PP project!! 

I would also like to see more pedal powered machines. Example, the shredder, extruder. vM Designs on Facebook has a machine that 
is a bicycle shredder/ extruder combo. However I boycott Facebook. If anyone can snag those designs (they are free source), and put 
them on precious plastic, that would be great!!! There is a video of how this combo works on YouTube. Type in “news recycling bicycle,” 
and the video should come up. 
___________ 
Tue May 1 07:33:20 2018 
Hey Dave (and fellow people of the community), 
I’ve been thinking a lot about this project. And your videos are very fun and inspiring to watch. I feel like I’ve learned a ton from you 
already. So, thanks for that. Anywhos, I’m wondering if there is any way to make the project more mobile and accessible to everyone. 
I’m envisioning a fleet of mini vans or trucks that run on an uber/lyft/like app service. Users would be educated about recycling, sort 
materials properly and then incentivized when they would call for a recycling pickup. When they’re ready for a pickup, they simply make 
a request on the app and the vans of the precious plastic fleet would show up to people’s offices or homes and shred plastic on the 
spot. Then they’d sell it off to companies who need recycled plastic and wah-lah, you’ve got a sustainable business model. Just wanted 
to throw it out there. It’s a rough idea. But I figured it was worth sharing with you. I think one of the biggest problems is that there’s still a 
major gap of understanding on how and what to recycle properly. And if you give people an incentive to do something, that always 
seems to help. 
Please let me know what you think. 
– Johnny Michael 
___________ 
Mon May 7 21:53:20 2018 
I agree with many of the above sentiments. While upgrades for the existing machines are welcome, I too, think we need to focus on the 
addition of washing (top priority, IMO) and sheet-making machines. Sheets of materials are easier for my personal storage solution, and 
the use of sheet plastic can be seen in a lot of different avenues. 
  
___________ 
Thu May 17 23:33:20 2018 
Hi 
Lot of designers here around… 
What’s about machine with beautiful design in order to do promotion  of PP with the started logo signature. 
Basic shredder with round shape protection. 
DiB 
___________ 
Mon May 28 09:33:20 2018 
Now that welding-based 3D printing is as cheap and viable as plastic-based, maybe do some research into what parts of what machines 
can be printed, to (perhaps drastically) reduce costs? Maybe some of the parts could be printed with plastic too, like how the reprap is 
partially 3D printed. 
___________ 
Mon May 28 12:20:00 2018 
The motors for shredder and extruder from scratch. 
___________ 
Mon May 28 15:06:40 2018 
Why don’t you set up a training school where people can go and learn how to build the machines. 
Those people can them become trainers/builders and could visit places/communities that want to learn but don’t know where to begin. 
We are a school with a well equipped workshop but some of the machines have daunted us a bit. The electronics for example seems 
very challenging and could put people off starting to build. 
___________ 
Mon May 28 15:06:40 2018 
Hi everyone, 
This is my point of view on the V4 version : 
– I think machines will get natural improvement if more people take part in PP project, so I don’t think it’s key to the project development 
– So I think the question V4 has to answer is Why are people not joining this awsome project ? 
-> Is it because it costs money ? 

===> I don’t think so, a Macbook costs more money 🙂 Ok, it can be a problem for some communities, but it’s more a problem of 

investment, because then your can earn money with the project. 
-> Is it because they don’t know about it ? 
===> I think yes, it’s part of the answer, so I would develop the notoriety of the project among Engeneering Schools (Have you heard 
about Shell Eco-Marathon ? We could have the same for PP ?) and most of all, among environmental non profit ! They are always 
looking for this kind of very concrete project, it would spread very fast I think. We could also work with small towns mayors, where there 
are looking for projects to gather the citizens with innovation, so they can be a model for others cities and attract new citizens. 
-> Is it people don’t feel able to create a PP local project, even with your precious plans and advice ? 
===> Well, I have to say, very personnally, I’ve been following you since a year now, and as I’m not an engeneer, and also I think, as I’m 
a woman, I never felt able to realise the machines. 
There are two parts of the project who could be easier to me : 
– Building the machines. I know videos are already detailed but when you start from scratch, a MOOC would be perfect. Very seperate 
part of machine buildings could be teached by members of the community ? As well as basic knowledge on engeneering ? 
– Designing the molds. I think it’s useless for environment to create an object from recycled plastic, and then selling it far away. So 
maybe we could have instead a big librairy of 3D molds plans, with plans from every PP community of the world ? So that growing 
community will not start from cratch in every field of the PP project ? I’m ready to buy mold plans, also to emprove them to be 
fashionable, it could be easier to involve new members if, before the machines, they could realise how many nice objects we can do 
with them. I always look on instagram to see what community members did, but I think there are not enough objects. 
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Also I’m MORE THAN READY to help building a worldwide communication kit which could be used by every community in their 
countries with their politics, schools and non-profits. Even with industries, to help collecting plastic in larger quantities. 
___________ 
Mon May 28 17:53:20 2018 
I agree with ‘ervengue’. It would make so much more sense to help 1-2 machinist in a country who then can provide cheaper machines 
inside the country. 
I am trying since quite a while now to have the machines cheaper but it requires too much invest to produce this machines more efficient 
and cheaper. Right now I am already good equipped but it’s nothing compared what you actually need to build this machines in series. 
For now, I am tackling the extrusion machine (drill , average cost : 100e) and a self-made motor reducer(average cost : 300 – 500 euro) 
and also trying to find a cheaper way to make blades (laser cut = 200 euro) out of cylinders with a CNC & lathe. With proper machinery 
the shredder could be reduced from 1200 Euro (strong & quality) down to 400 Euro. Also I noticed that the shredder should be 
combined with the extruder (along the same drive shaft) = this alone saves you another motor and reducer. I do this in my spare time 
and it’s pretty hard with limited resources, other machine builders seem to have the same problem, that’s why: please funnel your 
resources per country/continent, make sure we can produce machines cheaper and in return we can shred more plastic. 
I also noticed the lack of resources for mold builders, same story: allocate per continent some guys you can count on to make cheap 
molds. Right now I’m preparing some videos to introduce and motivate the PP community to build their own CNC (for less than 2500 
euro = 5 molds). 
just saying, currently I think we are way too fragmented. The items in the bazar are not moving, and worst: I can’t get quotes on a stock-

plastic request. That’s a clear sign that we’re stuck 🙂 

it also seems there are 2 different kind of people here: people doing some plastic shredding for fancy stuff like cups, lamps,…and others 
who would do this on a professional base, ie: make a living with plastic (me) because, doing this as hobby requires still tooo much time, 
not sure how this could remotely change anything. I think as long we don’t get plastic back into system more organized, we’re stuck in 
the ‘nice idea’ phase of the project (please don’t beat me). 

There are also more events and 3dhubs in countries, someone should get there and connect the PP community 🙂 

… 
kind regards, 
___________ 
Mon May 28 17:53:20 2018 

Well First of all i want to congratulate with you for the effort you put in this project and the amazing result u get 😀 Keep going !!! 

Just want to share my thought with you hoping you can find something interesting and feasible to grow with this kind of activity. 
I’m not aware about legal constrain (trying to solve Italian chaos but Netherlands may be more easy or complicated, I dunno ) but my 
point is to set up a rubbish dump place and with only that materials building stuffs as small home machines or experimental projects. (3d 
printer for example could be a good open source plan to build all the machines you can imagine). 
(Just for a remind on what could be : http://opensourceecology.org/wiki/Main_Page , don’t know if it still alive) 
So talking out of the teeth : 
100.000 for a place, no need building but may be better :D, most square meter you can get better it is; (this cost should include Tax and 
permission to deal with waste material) 
50.000 For solar power plant that provide all the power needed to build the machines 
~150.000 may pay  15 ppl for a year to start a sustainable economic plan to make this laboratory stable and maybe draw a profile on 
how to grow in recycling direction. 
(I’m reasoning about what figure may create a complete work-group and i got to this answer with no reasonable cognition: 
1 mechanic 1 electrotechnician 1 chemist  1 human/economical  resource manager 2 lawyers 3 social managers 2 software engineers 1 
warehouse worker (the rest is free space for what every project needs) 
Most important part is taking control of wasted electronic component so you can use that as you need. 
This structure may provide spare parts for who want to Build their own machines (in change of some work like disassembling or provide 
needed work for the lab) but the focus of my idea is to use all the waste for a basic physics research laboratory, it’s possible to start from 
the approximate data retrieved with no precision instrument to evolve and build more precise instruments to do the job. (the point is a 
place where ppl can learn, experiment and make something in a social environment so if u don’t have the money you can do it anyway, 
this place must be a kept much open source as possible to provide open knowledge) 
Ok … that’s enough … i can go on flying with my mind but i can only imagine about resources and manual skills , not able to understand 
the market and how to survive in that jungle (what i can see is that if u do something good you are out of the market). 
Feel free to contact me for clarifications  but if u r here i suppose you can  understand my point 
Thanks again for your work and your effort 
PS 
I would love to be one of that 15 ppl but i’m not sure to be skilled enough to be profitable for your vision. 
EDIT: 
So i got it late but you already started PROJECT KAMP! and what i wrote is in practical that. 
___________ 
Mon May 28 17:53:20 2018 
here my toughts on v4: 
– avoid this bloody hex bar, laser cuts altogether. because that design alone doubles – tripples the price for the blades and also forces 
people to buy from pretty expensive laser services: 
– use more thick and shorter blades, just as in industry shredders, that’s also far more easy to machine with traditional machines: lathe 
& mills as in most metal shops present. also to avoid wear outs 
– consider a low cost build/variant with belt drives, those are relative easy and cheap to produce, also in emerging countries 
– combine shredder and extruder in one machine, avoids the extra motor and reducer 
– please stop exposing your scrap yard based prices! it creates the illusion this is cheap whilst in reality machine builders just don’t have 
the time to visit scrap yards over and over again to find the right parts. you can also show people 2 different prices: with new 
components = 1000-1400 euro, and your scrap yard variant 
– please include resource list in the documents (components & sources & services per country/continent) 
– please make the resource part on Github available 
– please include metrics : shredding & extrusion capacity, average power consumption 
– please include limits of the machines, ie: the PP shredder is actually pretty limited, … 
– please make bazar & site metrics available 
– please include wiring diagrams for the eletronics 
that’s it for now, if you guys need a hand…. i’m currently compiling such lists, also videos to build a CNC for molds,… 
kind regards, 
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guenter 
___________ 
Mon May 28 20:40:00 2018 
@mc007 
Good input! Thanks! 
-Lasercutting: what would you recommend using instead of lasercut parts? 
-Shorter blades: I totally agree! Our shredder gets stuck often because of the not optimal blade design! – However I wouldn’t make them 
thicker. 
-Belt drives are maybe cheaper, but also more difficult to build and have huge safety hazards in comparison to a gearbox. 
-Shredder & extruder combined: Good idea for an alternative design. Also should be no big problem if you have the plans for both 

machines 😉 

-Price estimate: I agree! Maybe show a price range. The more time, the cheaper etc. 
-How do you define the limitations of a DIY machine where every machine is diffrent from another(motor, shaft, etc.)? 
  
But yeah I think a different shredder blade design would be amazing, optimally in a way that one can upgrade an existing shredder! 
  
All the best 
Flo 
___________ 
Mon May 28 20:40:00 2018 
hi, 
laser cut alternative: to avoid of laser cuts and use traditional machines (mill or low-budget CNC as i have), you can use discs and stuck 
them together. i can share more detail next week after i’m done with the first experiments: basically as in industrial shredders: one large 
disc representing the blade, and one smaller disc serving as washer (as in PP design). that larger disc can be machined with a mill and 
even an angle grinder. to avoid the hex bar: put a stick though all and weld the outer discs on the shaft, this can be improved but it’s 
pretty solid & cheap design. 
by limits i mean the limits of the machines according to the official PP specifications: ie:  no HDEP bottles,… maximum extrusion volume 
per second. 

i opened a thread here in the forum : “inefficient blade design”, i will post updates there as soon I can 🙂 

the reason i came up: i have 2 different clients, people with or without money. on the belt variant i will give updates soon too. you need a 

reducer of min. 200 euro in the EU to make this work good 🙂 in other continents this may get even worst. there is for instance no scrap 

yard here in spain with reducers for the mentioned price in the PP documents. 
seeya soon, 
g 
___________ 
Mon May 28 20:40:00 2018 
as reference: i cutted all parts to spec on my low-budget CNC, it took 2 days machining time, 4x 8mm end-mills (120) and around 60 
euro for electricity. if i would have started with discs just and cut a knife like shape in it, i could have do with 2 end mills, and a third of 
the time and electricity = 100 euro for blades and washers. the box is anyways easy to do. 
___________ 
Mon May 28 20:40:00 2018 
@flo-2 i saw industrial shredders with very short knifes running at really high speed, giving me hope that the reducer can be eliminated. i 

will see how this goes soon 🙂 

___________ 
Mon May 28 20:40:00 2018 
As this is my first post, Hello Everyone! 
My thoughts about next steps: 
Give up making filament for 3D printing. It have to be very strict with dimensions, else it will block nozzle and make a lot of frustration. 
Also most of people print with PLA, which is non-toxic (no fumes) and fully bio-degradable. Focus on other things: 
1. Recycled products. We have to design better products to showcase this technology. They must be useful, with nice feel and unique 
look. Like multi-coloured bowls, things you don’t see in supermarket. Avoid fragmentation, product must be universal, for everybody (a 
case for exact smartphone model is not the best choice). Maybe household goodies? Jewelry? Half-finished products, maybe knifes 
handles (for someone to make full knife of course). Also I think making or buying simple CNC machine for molds will help A LOT. 
2/ Communication and promotion. There is a tool in youtube to make translations, you could mention it sometimes, Dave! I think more 
people will then help with translation of Precious Plastic videos! There is huge number of people that doesn’t speak english, that would 
love this idea, we shall reach to them. I will help with translation to polish, as I see nobody made it yet. 
2a/ Maybe we should open websites in local languages, that will show this idea, explain motivation and direct here. 
2b/ I also think we should design a poster/brochure with a brief description of project, for everybody to print and deliver (or just e-mail) to 
Fab Labs and Hackerspaces etc. Also universities, workshops, eco-friendly organizations, media like LowTechMagazine.com, and 
basically every place they may like the idea. 
3/ 100% for pedal powered shredder. Also shredder+extuder combined sounds great. 
4/ To improve design – get inspiration from industrial solutions like https://www.mercodor.de/en/html/shredder_mz.html maybe even 
contact and visit companies within recycling industry. 
That’s all, btw congrats on the prize! 
Mateusz 
___________ 
Mon May 28 20:40:00 2018 
@mate : thumbs up to all what you just said ! I am also waiting for stock plastics, i have plenty of small niche products (expensive ones: 
cable insulation, screw caps, tool holders,… ) in the queue. My hope was to simple order such stock plastics (bars, cylinders) from PP – 
bazar and start producing but i can’t even get a quote… I already asked traders around here, they would buy it definitely. All I’m saying: 
the money is there, waiting for us to pick it up. I can’t wait for the day where we have metrics on the PP site: x tons plastic recycled 
today, x tons back in circulation,…. kudos! 
  
___________ 
Tue May 29 07:46:40 2018 
Hey everyone, I’m not as active as I wish I could be but have a lady currently and havebt been able to share much. I worked in a 
plastics injection molding company as a teenager and have always been into wanting to find usable ways to use plastic. 
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What I want to be involved in is a way for us to recycle plastic, and build homes.  Take plastic and extrude it into a shape that can be 
stacked and built together like Legos in a way to help homelessness in the United States and in areas of poverty all over the world.  I 
have a design in mind for how to blocks would be built, and in finding ways to use these blocks for other things like storage sheds or 
garden walls, etc could be ways to continue working on building housing and pay our living needs. 
After seeing the sad state of some counties around the world and the sad state of homeless in the US makes me want this to happen 
even more. 
Every human needs 3 things, food, water, and shelter. I want to provide #3 to everyone around the world 
___________ 
Tue May 29 07:46:40 2018 
I think that it is a multi-pronged approach that should be taken to help solve the  plastic pollution problem in a sustainable way and the 
international Precious Plastic community can help lead the solution. 
1. Starting at the source, we need to help the companies that are the largest producers of single use plastic waste  (i.e. from B.A.N. 2.0 
study – Starbucks, Coke, Wrigley’s, McDonalds) to find viable alternatives to single use plastics as the delivery mechanisms of their 
products. Consumers currently do not have many convenient, non-single use or plastic-free options which is why the average consumer 
is not willing to change their behavior and why we have so much plastic waste. I think that money invested in research and development 
of production capabilities of viable alternatives is critical. And, efforts for outreach and activism to get these large multi-national brands to 
change will be necessary. 
2. We still need to do something with the near endless amounts of plastic waste that exists today. I suggest that we figure out ways to 
easily and quickly convert the large amount of plastic waste into USEFUL objects. So far Precious Plastic has done great at driving 
awareness and making plastic recycling accessible to everyone, but I think that we need to make sure we aren’t turning garbage into 
garbage and thus making things that will be thrown away (or only a small percentage recycled).  As a community we should focus on 
creating objects that will be used for 5+ or even 20+ years like building materials. For this reason, I think that machines focused on 
building wall panels and building materials will be most worthwhile. 
3. Figure out ways to take plastic ‘out of circulation’ – since the use of plastic is going to continue to cause problems for our oceans and 
global pollution till it is either 100% recycled (which is highly unlikely to ever happen) or we have come up with better alternatives. My 
somewhat idealistic vision is that we could figure out ways to collect and protect the plastic so that it never goes back into circulation. 
Think of building something like the great pyramids out of plastic that would be a protected monument that would never get torn down or 
recycled. It would ideally be a tourist attraction to drive awareness to the period of history when people thought there was no way to live 
without plastics. 
I invite you to continue the conversation about how we join forces to make a global impact on the plastic pollution crisis. 
@preciousplasticla 
___________ 
Tue May 29 10:33:20 2018 
Please read this! This seems to be the most effective plan for Project Kamp! 
  
We are working on developing project kamp here in Brazil, that is, building a new city, starting by first developing the recycling center of 
the city and then, building the rest of the city around it with plastic and metal trash we colect for free from the surrounding cities as the 
main raw material with which we build the city. Also, after the recycling center is done and working, the next thing is to develop machines 
made from the recyled materials to set up a vegetarian burger production line. the same way you guys made a set of machines to 
recycle plastic, we aim t o build a set of machines to produce raw vegan hamburgers, vegan cheese, bread, and beltways and what not 
so as to make a production line where vegan sandwiches are produced automatically, without any need for human labor. produce a 
vegan meal that is cheap and accessible to everyone. so the step-by-step for project kamp COULD be:1. form a group of people;2. raise 
the money;3. buy a piece of land that is large enough and as flat as possible;4. form a multi-sector cooperative5. design the city, that is 
create the blueprint of it6. begin construction, starting with the recycling center7. once recycling center is operational, use it to produce 
recycled plastic bricks or houses and to produce machines that automate the production of food (agriculture) and water, and the 
transportation and preparation of food… with this vegan cheap food you can sell it to near by towns and make profit and use it to further 
develop the project and the new city… and the same goes for the plastic houses… 
___________ 
Tue May 29 10:33:20 2018 
Explaining deeper, stuff about Project Kamp. The goal of any project similar to project Kamp should be to achieve selfsufficiency, that is, 
to produce all of the goods and services that the community needs (very important to make the distinction between needs and wants) 
like food, water, shelter, sewage, recycling, production of goods (like clothing, hygiene and cleaning products) education and health… If 
the members of the community have to go out of the community into the old cities to access a dentist, and to buy cleaning products, that 
will generate problems. The more efficient the community is, in terms of producing and distributing goods and services, the better its 
functioning will be. So we have to be strategic, develop a strategic plan that makes the projects development viable. And what makes 
things accessible is automation. Automating the process of production and distribution of goods and services makes these goods and 
services cheap or even free (which is the goal, everything free for everyone) so, again, my suggestion for the Project Kamp is to make it 
as organized and startegic as possible. Buy a piece of land. Build recycling center. With recycled plastic (and metal, Precious Metal 
should be done too) build houses and machines that produce food (like Farmbot) and machines that transport it and prepare and cook 
it. As I’ve said befor, we could build a Vegan Burger Factory, a building with a set of machines and beltways that receive the vegetables, 
wash them, cut them mix them and prepare them into vegan sandwiches that are designed (by nutrition professionals) to serve as a full 
meal and sandwiches that are also very cheap… the sandwiches would come out of the factory wrapped in a paper package (which 
could serve and a newsletter) and could be distributed to the adjacent cities to be sold in Automated Vending Machines… we are all 
familarized with such machines, think about it, these machines can sell vegan burgers, full vegan health-bomb meals. think of the 
impact of general public health. millions of homeless people being able to access healthy food. This is the first time I’m sharing this idea 
with anyone, and I had it very recently. If we also produced these Automated Vending Machines, making them Precious plastic style, 
with recycled materials, we could lower their cost tremendly, considering that these machines as sold by the current companies that 
make them are enourmous, like 10 thousand euro for one machine… Also, we could develop these machines to accept 2kg of plastic of 
metal trash in exchange for 1 sandwich, this way homeless people could collect trash from the streets and buy food with it. the only 
workers necessary would be one or two supervisioning the factories, and the people trasnporting the burgers from factory to vending 
machine, replenishing it when its empty. the transporter delivers the batch of sandwiches to the vending machine and take the trash 
collected back to where the factory is (project kamp, where the food is produced and also where the recycling of the trash collected wil 
take place) where it is used to build new machines to be sold for other regions in a form of franchising. Please, I’ve been studying the 
Resource Based Economy and how to build a succesful sustainable community where everything is free for everyone for 8 years, 
please take what I’m saying into consideration, its very important. I available for any doubts or questions and available as well for 
moving and helping out, however I still think you guys should come here to Brazil and make project Kamp here, 300.000 euro is 1.5 



74 

milion real (our currency), we can buy a piece of land large enough for a city of 10.000 people with that and still have 500.000 to invest 
in the begining of the construction… 
___________ 
Tue May 29 13:20:00 2018 
Ahh man, congratulations with that funding, so well-deserved! 
– I’d like to see some more research and information spreading on health and safety for using plastics and the machines. I feel like 
there’s a quite some people having questions on topic and there’s no real funded proof of this (or I missed out on this) 
If you’re interested, I got contact information from a very helpful guy working here: https://www.centexbel.be/nl/vkc-homepage. They 
used to be called “Flanders plasticvision” and a few years ago I had a tour at their research center. They have a lot of knowledge on 
plastics but also on recycling. They have test-labs for checking strengths etc. And the guy is very helpful. 
They used to be a non-profit organization, which I believe is an important factor for collaborating with Precious Plastic. But I’m not sure 
what the current structure of the company is. 
– I noticed there’s quite some room for improvement on making the machines efficient for production purposes. Maybe this could be a 
focus for V4, as this will decrease the cost for producing products and making it more sustainable to set up a recycling shop. Which 
leads me to my next point. 
– I agree with getting a better idea over a business plan. It would be awesome if the machines would be able to sustain the people who 
are running a recycling center somehow, and not need to rely on funding. I’ve just seen @siemenb ‘s topic who has been doing an 
awesome job so far. A lot of information will need to come from the community to do this. From people who have tried selling products: 
What works, what doesn’t? What have you tried? What generates most income? Perhaps do a cost-benefit analysis on the machines to 
see which opportunities you get from which machine? And how does this information relate to different cultures? Just thinking out loud 
here. 
In Western countries I think workshops are quite popular and I see a potential there: The people taking the workshops learn while doing. 
They’d bring their own trash and create an object with it. They learn more about recycling, learn more about the importance of 
separating and cleaning plastics (or even which product to buy that are the easiest to recycle), and get to make an object which they 
can take home to tell others about it. I think there’s people already out there doing this, but maybe it could be good for V4 to make some 
guidelines for doing this? 
Anyway, so far for my rambling here. Above has been written on several times of the day so there might be some weirdness in there. 
___________ 
Tue May 29 18:53:20 2018 
to speed up things and come back to the idea mentioned above (support machine builders per continent) : 
– if you have a reliable and cheap source for laser cutting per continent, we can reduce the shredder box from 300 – 400 down to 100 
only. because the fiber laser needed is around 5000 euro. ideally a machine builder has a router already or at least can complete the 
laser CNC router for pretty cheap.  in that case i’d contribute 2500 Euro to do so (for south europe/spain)! the laser unit should be paid 
after 20 units, if you like. 
– same for other machine parts: one reliable & cheap CNC in each continent would allow you to reduce expensive parts like couplers, 
drive shafts, extrusion drills down to 50 – 70 %. 
– same for reducers, with some luck and support, a machine builder could adjust his lathe to build gears for worm drives. that could 
reduce the motor reducer price from 200-500 down to 100 euro 
there are also working models of ‘social’ currencies which could support this idea. 
if we don’t do anything in this direction, we will remain exposed and depending to an <b>expensive, proprietary and pretty shark like 
market</b> ! in short, we will move with a third of the current speed, less even! because as said, scrap yards are not a solution, we 
need a shredder for all and this aren’t exactly  DIY machines, it’s more an assembly of expensive parts, at least with v3 ! 
at the end of the you guys want to see more plastic back in circulation whilst feeding the ecosystem as best possible. leaving everyone 
to the sharks with an 6000 euro setup (still using proprietary parts/technology) and still no rich up-streams opportunities to the system 

wasn’t exactly the idea, was it ? 🙂 

kind regards, 
guenter 
___________ 
Tue May 29 18:53:20 2018 
Hola. Soy Fabiana, de Ushuaia, Tierra del fuego, Argentina. Estoy muy entusiasmada por hacer realidad el proyecto en la isla, tenemos 
graves inconvenientes con los residuos en general. 
Hace 3 días que recorro la pagina, un inconveniente para mi es el idioma y otro el no recibir respuestas a todos los mensajes enviados. 
No se porque no aparezco en el mapa, ya me registré. 
Pienso que estaría bueno un paso a paso para los recien llegados o inexpertos como yo. Poder elegir el idioma sería genial. 
Quiero replicar la idea!. Pensaba armar el proyecto para articular con escuelas tecnicas que puedan colaborar con la construcción de 
las máquinas, como una practica profecionalizante y con las ONG como socio indispensable para la multiplicación de los espacios de 
recogida. 

Necesito ideas💭💎!!! 

Ayuda!!! 👂SOS🙏🙏💃 

___________ 
Wed May 30 17:06:40 2018 
Hello Precious Plastic, 
While researching for self made injection molding machines I found this one 
 
– and maybe the idea could be interesting for speeding up production. At least for small objects. I didn`t research regarding patent… 

If someone already mentioned this and I didn`t see, please ingnore 😉 

Cheers, 
Max 
___________ 
Wed May 30 19:53:20 2018 
@maximilian nice catch! exactly what i need to make plastic screw caps. thanks! with some extra effort, this could be automated. i have 

some spare parts to build this right away 🙂 

___________ 
Wed May 30 22:40:00 2018 
My opinion is very simple ( or not :3 ) 
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Rather than focusing on little machines to do the work for each individual person, make big fat schredders, molds ect for a whole 
community, but like next level ! 

That’s all 🙂 

Great idea for the V4 and question à part, still in Paris ? 
___________ 
Thu May 31 01:26:40 2018 
@carlito, as much i’d love to see a fat shredda variant as standard, it’s getting insane expensive (europe): motor 5hp = 100 (it’s still too 
cheap motor, rather 300) blades around 240 euro, inverter min. 200 – euro (no DIY), reducer min. 450 euro (DIY insane = 5 days) but 
the rest is pretty doable, just bigger. the amount of steel is around 100 but no less than this. couplings = 0.5  day, custom blade housing 
= 1 day, chassy =  1 day, testing and fine tuning = 2 days. in total = materials: 1100 euro and a full weak labor, in total min. 1800 – 2000 
euro. Running at 4kw 8 hours a day = around 15 euro. Imagine the footprint needed to build such machines, not sure what destroys 

what 🙂 

___________ 
Thu May 31 20:53:20 2018 
First Precious Plastic reselling point in the Netherlands + business plan for it as I suggest here. 
___________ 
Thu May 31 23:40:00 2018 
Hi, 
New machine extrusion blowing form 
 
For inspiration 
Dimitri 
___________ 
Fri Jun 1 10:46:40 2018 
one more important thing is to improve the manuals. at the moment there is a github repo which compiles to a downloadable zip, which 
is nice but it in reality I to have spent weeks (still ongoing) to get more realistic prices & recommendations to build the machines. so this 
is how it could be improved: 
– build an application which allows you to graphically explore machines 
– users should be able to attach links and inline information to machines and parts (can be stored via github api/gists) 
– allow users to add variants of the machines 
(i’m currently investigating this, my favourite is ‘fabric.js’ and a gist driven storage, rendered via github.io page) 
a part from getting realistic numbers and machine requirements, having quick access to other machine designs is also pretty crucial. 
there are designs better fitted to some context, I realized myself too late that i need different blades, a bigger motor and also combine 
shredder & extrusion in one machine (less footprint, cheaper to build). As already said, there should be clear warnings that the standard 
v3 design come with lots of problems, this can create huge costs on our ends … 
also i see the forum/github – only in itself very limited for collaborative work in regards developing further the project. there are many 
started topics but it’s hard for people to actually contribute. for instance there is no contribution/task list where people can just jump in 
and help. This could be done classically,as it’s done in companies: use a tool like ‘kanbanize’. That way we can see ongoing efforts, 
ideas and tasks, also with links to discussions because a word document is just not fitted. The kanban approach was initially designed 
for waste-management but I think it fits very well for the mission: more clarity, transparency & efficiency , easier to contribute…. 
so again, easier access to community ideas & designs could reduce the waste/time drastically when stepping into the project…. 
again, if you guys need help, let me know. 
g 
___________ 
Sat Jun 2 03:26:40 2018 
Cool ideas here. I may be a bit late to the game but I wanted to drop in and say I am submitting a grant tonight to build two of the 
machines as part of my masters thesis project. I aim to create parts for Precious Plastic machines out of recycled plastic, as mentioned 
earlier. I actually came up with this idea independently this morning, haha. Glad to come here and see some other people thinking about 
this stuff. It feels like common sense. 
I think Precious Plastic USA is doing a great service and I intend to buy from them when I can secure some funds. However $85 for a 
shredder hopper is kind of nuts. If I could get that and a few other parts made of plastic I imagine I could cut off $100-200 at least. If the 
tables are able to be made from plastic, perhaps cut even more out. This would also prove that Precious Plastic is a useful endeavor, 
not just for art objects. I am an industrial designer so I understand the attraction to art, but as many are saying, art isn’t going to save the 
world! Making it cheaper for others to recycle plastic… well, that is one thing worth trying. 
Also should mention I’m not looking to put Precious Plastic USA or anyone else out of business. In fact a partnership with a willing fab 
shop would be ideal because I have neither the tools nor skills to do the requisite metal work. I just want to help flex the muscles of 
Precious Plastic to make the whole initiative more accessible. 
Some other ideas- 
-solar thermal technology 
-trike mounted workshop 
-BUILDING MATERIALS! 
Please send me luck on the grant! 
___________ 
Sat Jun 2 09:00:00 2018 
Something really interesting to me would be a BIGGER INJECTION MACHINE that could melt and inject more plastic at the same time, 
like 3 or 5 more. 
Injection process is the best way to produce object in serie with very little finishing, but i noticed people are often struggle because of the 
small amount of plastic the machine countains. so they only can produce small items. 
We could think a way to have more power to inject more plastic maybe using a while with a couple, like in column drill?  Could add more 
/ bigger heating bands, or a melting plastic réservoir ! 

Vacum forming machine could be intersting once we manage to get clean plastic sheets also ! 😉 

___________ 
Sat Jun 2 11:46:40 2018 
another thing which should go into the ‘getting started checklist, buying guide’ of the v3/v4 machines: people should be made aware of 
that most machine builders weld the frame out of tubes together. as result people are unable to get into a car! 
it takes a half day for a welded frame but more than a full day to make a frame with tubes which can be disconnected via screwes(up to 
20 euro), it changes the material bill by 30 euro in total… 
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whilst at it, please also warn people that the machines could easily exceed their electricity contract! for instance we build only shredders 
with at least 3 hp, more preferably 5hp = 4kw. the standard contract in spain is 3.3kw, after that, the meter shuts down. 
whilst at it, please really tell people in the same document about the extruder capacity! the machine is already expensive but realizing 
then that it only extrudes plastic with certain volume limit changes EVERYTHING. they will be unable to produce anything bigger than 
we see now in the bazar all over the place…. 

my 2 cents 🙂 

___________ 
Sun Jun 3 18:20:00 2018 
Hey! 
We work in a summercamp in France near the beach, and we would love to have a precious plastic version adapted to a child’s use! 
How could we use precious plastic machines with kiddos on holidays? 
We already collect bits and bops of plastic with kids, but we would like it to be bigger ! 
It’s huge, but it’s worth it! 
Bye 
x 
Charlotte and the summercamp team! 
___________ 
Tue Jun 5 20:20:00 2018 
I love this project!! 
In many places the pollution is big and plastics exceed the capacity of the shredder 
i wanna help to design and try made a better, faster, efficient shredder. 
The machines that we made with @plasticoinfinito proces around 10 – 20 kg of plastic for hour, l wanna made one shredder monster 
that proces 100 kg / hour. 
___________ 
Thu Jun 7 19:33:20 2018 
Hi Dave, 
Congrats on winning the aeard! Could you look at improving the design of the shredder to include a dual or Tri axle sysyem. Thinking 
that it would make shredding easier as the item would be forced down to the blades more than with the current design. 
Also, a design for something to add onto the extruder to automatically cut a bead of plastic into small pellets? 
___________ 
Fri Jun 8 12:13:20 2018 
Hi PP Community, 
 
Firstly, a huge congratulations to Dave and everyone on the amazing award win! 
My name is Scott, and I am a lecturer in Mechanical and Aerospace Engineering, from Monash University in Australia. I am supervising 
a small team of students working to build our own version of the PP machines, but in a novel packaging. 
Version 3 was a bit big for us, so we decided to tweak the design of the machines slightly so that they could all fit neatly on a single 1m 
by 1m pallet, and still allow all of them to be used simultaneously. And also carry tools and raw materials and safety gear. It was quite a 

challenge but I think we did ok 🙂  We should know in about 6 weeks when the complete unit is due to be finished. Please check out our 

CAD designs and build progress on our FB page: 
https://www.facebook.com/preciousplasticmonash/ 
We see several benefits to such a compact integration: 
– It takes up less space to store (obviously) 
– You could manufacture and ship them very economically 
– It simplifies the wiring, safety and controls 
– You can take the unit out into the community and engage with people everywhere (schools, fairs, expos etc) 
This is one idea we would like the community to consider for a potential “Version 4”, and we are more than happy to assist by sharing 
our designs and/or rework them with everyone’s input. 
As a relative new comer to this community (Jan this year), but with many years experience supervising university student project teams 
(Formula Student) I have a couple of small suggestion for the future of PP that I would like to humbly share. 
–  Refine/Redefine the vision for PP as a community 
The community appears to be experiencing a huge amount of success, interest and growth, but sustaining that explosion of growth can 
be a huge challenge. Are we just here to “create tools that make it easier to start recycling plastic”? Or are those tools something that 
we use to educate people about the plastic problem and fight it from a whole range of angles? It would be good to see the PP 
community pull back a little from the machines to focus on the bigger picture, and use the community and platform to drive big changes, 
by finding ways not to use plastic (for instance). 
– Consider Decentralising more 
The scale of the community must make it very hard to manage. While we will always need and want Dave leading the way it would good 
to see more regional leadership emerging and being endorsed by the core team, to free them up to lead strategic stuff. 
– Prioritise community engagement, rather than machine creation 
We are not going to recycle our way out of this plastic problem, and there are limits to what these (amazing) little machines can do. The 
PP support materials are presently geared towards machine builder/operators, but it would be great to see more support provided for 
outreach. Changing the way people think about plastic and consume can be done at scale, it just takes a bit of information, some 
interaction with the machines and teams, and a sample to go away with, and we have done our job. We plan to develop materials on 

this front so I am volunteering my team to assist on this 🙂 

– Connect with more Engineering Universities, and start groups there 
Building one of more machines is a very serious technical and financial undertaking for most community groups or individuals, but 
universities have an unlimited supply of engineering students, often lots of money, great facilities and the space to get up and running 
quickly. This project ticks so many boxes for the kind of experience we are trying to give students, it is not funny. It also really appeals to 
female students (who we are desperate to attract to STEM and engineering) in a way that race cars, rockets and bridges often don’t. 
There are about 600 universities around the world currently building Formula SAE/Student cars, there should be at least half that many 
with PP groups in the next two years. With their skills and facilities these uni teams are the perfect people to support other local groups 
in machine building, or just making their own machines available for community use. Here at Monash, we are happy to help push this 
uni uptake along any way we can. 
– Not everyone needs their own Shredder, work around it! 
The shredder is clearly the most difficult and expensive part of the PP production line, and from what I can tell, is a serious impediment 
currently to people getting into PP, but maybe most groups don’t need one. In fact it is probably uneconomical for lots of groups to be 
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building them. We do understand that the capability of recycling your very own plastics is nice, but not at the expense of being able to 
access the other much simpler and cheaper machines and this whole community.  We found it very easy to source beautiful shredded 
HDPE and PP in bulk from a major plastics recycling company locally, so surely those opportunities must exist elsewhere in the world? 
They have serious machines to do this job and not much to do with the output currently. 
Which started me thinking, if you don’t need a shredder, just how simple/cheap/small could you make PP? 
If we imagined for a second small PP productions units without a shredder (using sources shredded materials), and let’s say without an 
extruder as well, what would it look like? You get left with the compression oven and the injector. Or what if you picked just one of 
those? I would take the injector. Now you have got a single machine (dual mains power for faster heating), that would easily fit on a 
small trolley (including all tooling and moulds and raw materials), that could go just about anywhere and tell the PP story (display screen 
for videos!) and make samples for people. Once refined, I am guessing any university team could sell these (at a small profit) for less 
than US$1000. And arrange to supply these customers with raw materials. That would be my other suggestion for Version 4.  Simplify 
massively, but make it super cheap and accessible. 
Sorry for the massive rant, but hope some of those ideas are of interest. 

Cheers 🙂 

Scott 
https://www.facebook.com/preciousplasticmonash/ 
___________ 
Sat Jun 9 13:13:20 2018 
@javierrivera 
Have you considered a refit of a campervan? They come in various sizes and are quite cheap secondhand. The machinery would be 
inside, and can either be fixed in place or stored for travel. A large awning can be attached to the van to create a workspace. Also the 
roof can have solar panels to help keep the on board batteries charged. 
This would be far easier than a double decker bus to get to places, and as the chassis is robust. 
___________ 
Sat Jun 9 16:00:00 2018 
The things I would like to see: 
Register as a charity! 
– If we can find a way to start this even if it’s one country at a time, we could apply for funding from various sources. 
– I think the best way is education. so if we can set up work shops to teach children/teens/adults so that they become more aware of the 
possibilities and maybe learn new skills to help teens and adults get jobs in production. 
– so the whole moving workshop idea is brilliant, maybe some instructions on how to refit a van/bus/campervan. 
SAFETY! 
– currently there is a huge lack of protection on the machines, moving parts can cause fatal injuries. as well as burns from hot machine 
parts, and melted plastic. 
– simple shielding needs to be designed to protect the users. as well as advice on things the users can do to remain safe when 
operating. I not suggest we go crazy about it, a fact sheet of safety and good working practices would be really good. 
Construction 
I think we need a design that doesn’t need to be welded, not everyone has the skill required to do it or the access to the tools. A design 
that can be bolted together could reduce costs and make it accessible to more people. 
one more thing; running workshops to raise money to set up people in developing countries. Experience days are a big thing in the UK, 
don’t know about other countries. 
___________ 
Thu Jun 14 15:26:40 2018 
I’m wondering since months about why v3 is not being cleaned up yet, and first! 
1. why are the machines still exposing those dream scrap yard numbers ? There are enough realistic numbers here in the forum about 
those machines! The numbers exposed in the downloadable kits are around 1/4 – 1/5 only of the numbers in reality ! The owner of the 
project argues that the more work you put in, the more cheaper it gets. This is a blatant lie. Most crucial machines require non DIY 
components like motors, reducers, couplers, extrusion screw…. The only real DIY things you can do with this machines are the frames 
and hopper. 
2. Why is this ridiculous wood drill being still in part list of the extruder. Everybody will figure out sooner or later it’s complete waste of 
time, money and other precious resources like redoing the whole thing with new metal mounts.3. Why does the website still suggest that 
people can do filament with those machines? It has been numerous stated that the filament is useless. It requires way more machinery 
and time to make filaments. 
4. Why are the power consumption numbers are not exposed clearly on the machine main pages ? People should know right away what 
footprint/pollution is involved! 
5. Why there is no warning about the blades, there are enough facts which emerged pointing out quite some problems!? The warnings 
should point out wear, it’s a matter of time the whole shredder box has to be re-done and right. 
6. Why there are no warnings about the weak motors problems of the shredder, leading to jamming,… ? 
7. Why is there no warning about the massive work times involved (4-8 weeks full time,…)? It has been stated in a video but that’s not 
enough!8. There are no facts about the shredding and extrusion capacities in the kit ? 
  
___________ 
Thu Jun 14 18:13:20 2018 
technically, if @davehakkens would finally take some responsibility and act honest and also stops treating us as his own personal 
design and pet project, the v3 machinery has to be taken offline as it’s done also in the industry: for instance when a car causes more 
damage than use, the company calls it back, no  matter the price! and seriously, don’t come up with goovy excuses like : ‘ it’s platform 
‘ or ‘it’s a movement’. i can tell you what it is: it’s a serious disaster, nothing more, especially when looking at outcome of the machines, 
period. 
___________ 
Fri Jun 15 19:13:20 2018 
I think the V4 should focus on a machine that can be placed on field so any pedestrian can walk towards it with a handful of plastic and 
by inserting the plastic, the machine will shred, and create an object like a medal or a bracelet as a reward. That can make ANYONE get 
involved into recycling and creating valuable objects from “garbage” 
___________ 
Fri Jun 15 22:00:00 2018 
HI! PRECIOUS PLASTIC COMMUNITY 
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IDK if you are planning to process PET but it would be a interesting development in your extrusion machine, When I heard about this 
project i started to imagine what would happen if we can upcycle all of that bottles that we can find everywhere. I did my research why 
we cant heat the PET and produce again something precious, and basicaly we need to redesgin the screw to create a descompresion 
chamber in the middle so then we can encrease the preasure again avoiding thermal-oxidation and hydrolisis created by the water that 
could absorbe the PET, or another alternative that could happen is introduce a new a machine to dry and clean the PET before the 
usage into precios plastic Machines, But It would be nice to speak it with a Chemical engineer too. 
I would love to help in the process 
So feel free to contact me 
___________ 
Fri Jun 15 22:00:00 2018 
This home-made hydralic press (image down below) I found in abadoned car service could not only serve for compression, but for 
whole workshop. I would like to make the injection machine into a tool that you put inside, achiveing higher pressure with less effort. 
Talleresferica already tried to build similar machine: 
___________ 
Sat Jun 16 11:53:20 2018 
@unratonloco, I’m machine builder, with clients intending the recycle bottles, could you please open a dedicated forum topic on the 
subject ‘extrusion screw design for PET/plastic bottles’ ? thanks! 
___________ 
Thu Jun 21 11:20:00 2018 
Hi! May be it’s not a new idea, but – what about to make something like LEGO bricks or whatever can be assembled and constructed to 
anything universal and big? Like walls, fences, roof shingles etc.? 
___________ 
Sat Jun 23 18:53:20 2018 
we just got our station reliable up and running and so we started collecting plastic and went to our next trash collection point. they have 
thousands of HDPE large bottles. we took them home and cut them in pieces (tedious work), we realized there are quite lot of weird 
substance in there. so please make a big fat WARNING: 
– consider to use sufficient body protection (100%) when collecting and washing industrial HDPE bottles 
– consider having a dedicated room for washing the plastic, there might be poisonous substances in the waste 
– consider good equipment when washing plastic 
– consider you’re now also creating industrial chemistry waste which needs to go back to proper waste stations 
– consider to use 100% safe breathing protection 
– consider to get a large band-saw to cut these plastic bottles more efficiently 
(DIY: variants could be around 50 – 200 euro ) 
– consider a proper ventilation system not only for the washing and cutting part, but also when heating it inside extrusion or injection 
barrel 
please make it bold and clear: industrial waste requires big and proper equipped rooms to be recycled, we are talking here about 500-
3000 euro extra equipment, mentioned nowhere. i have no idea what these substances are, but i know they could be extreme 
dangerous. i had to abort the entire task today because of missing equipment ! 
___________ 
Sat Jun 23 18:53:20 2018 
another thing i just realized when thinking about the kind of users we have here, and also the kind of environments people are using the 
machines: 
– please do check that the frame of any of the PP machines is wired to the earth ground! If not, please do so. there can be deadly 
consequences under some circumstances 
– please do check for proper grounding of your control-panel, it has to be connected to earth ground too !! 
___________ 
Thu Jun 28 15:33:20 2018 
Something to create thin sheets of plastic! Also a good cleaning/drying technique 
___________ 
Fri Jun 29 05:26:40 2018 
Hello!, first of all I have to say that I love you, it is amazing to find people like you, with this vission you changed my life for good!, thanks 
for that! 
I want to work in the recollection and classification of waste in order to recycle  and work with plastic, but also to help other recycling 
processes as well. 
Im begginning with the shreder, and feel very enthusiastic about all that communnity and life style you created for us. 
I hope to be usefull, I will share all my process in the future. 
Chao amigos! 
___________ 
Mon Jul 2 14:00:00 2018 
Nice to see a lot of ideas and it is also nice that there are only a few critics (mostly people who haven’t done anything themselves, as 
per usual, i guess). 
I think machines are cheap enough, a person wanting to start a small business can mostly scrape together $600-$700 for 2 machines 
(not scrap-yard prices some geniuses have been complaining about), rather than reducing entry barrier it would be great to see some 
new equipment. 
– instead of trying to make filament out of quite “difficult” materials it would be interesting to see pellet extruder (there are already a 
couple of versions flying around), using larger nozzle diameter, for recycled plastic that may be just the ticket. 
– some research to process PET, perhaps trying to extrude (press) it into bars? 
– sheet press (already mentioned) 
– hydraulic powered injection for larger parts (already mentioned) 
– washing machine using solar concentrators (this should be simple enough) 
– solar thermal for other processes (i can’t see why a workshop can’t do most of the forming work on sunny days, saving a lot on 
electricity and not worrying about energy efficiency). Building blocks from plastic may then be a viable initiative. 
___________ 
Thu Jul 5 08:40:00 2018 
What about a Mooc, you have plenty of videos and info, look at Barbara Oakley’s Moocs? Then it would be something that is more 
widely spread, as I came across Precious Plastic through Youtube. An open course for everyone discussing the types of plastics and 
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how they can be processed, even the real nasty ones are being turned into roof tiles in many countries now for example. It is the future 
of education with millions of students and Unis in the Netherlands are already doing them? 
___________ 
Thu Jul 5 14:13:20 2018 
I agree with all the suggestions made by @unity. The machines are small scale so each community needs their own machines, but we 
don’t each want to reinvent the wheel when it comes to moulds etc. Is there a database where mould plans can be uploaded, stored, 
searched and downloaded? That would be a great addition to V4. 
___________ 
Wed Jul 25 17:33:20 2018 
Extruder: 
1- Adding interlock between the heat and the motor movement. 
2- Identify the heat element capacity ( mix requirement ) 
3- design another way to reduce or avoid the alignment adjustment effort. 
Compression: 
1- Totally change the design and add a small water cycle for cooling the mold. 
Shredder: 
1- needed a bigger design. 
2- Add auto reverse when Jam 
___________ 
Fri Jul 27 00:06:40 2018 
My two pennies worth! 
Version 3 was a great idea to have a whole workshop/manufacturing centre in a container.  Containers are “affordable” as a start-up 

venue for a small community business anywhere in the world 🙂 Yes, I know affordable means different things to different people! 

So as I think someone else said, we have to look at why there aren’t more people starting a PP project.  For me, on an island that was 
destroyed by a hurricane last year, there are these factors: 
In order to start actually to re-use plastic waste, you need a number of boxes ticked: 
1. There needs to be a steady stream of incoming (waste) materials – this should not be too difficult where you have a big enough 
community nearby and where you could place collection bins and publicise your new project… not too hard on a small island you would 
think, except that the government has already appointed a firm to “recycle” the garbage and minimise island landfill – I would be working 
against this company…  In fact, all it does is collect the waste and ship it elsewhere, but I need to understand how they would feel about 
us taking away a part of their income! 
2. There needs to be a minimum number of machines to process the waste – at a minimum: a way of sorting (this might be achievable 
at collection points), a washer/drier, a shredder and at least one tooling machine… and somewhere sheltered to store and use them, 
and an energy source.  For those without a piece of land to use, this needs to be rented and access to electricity is not always as easy 
as it might sound! 
Getting parts machined is not financially do-able.  It has to be outsourced to the US or elsewhere, and after shipping, you may well 
spend the same money buying a second hand commercial shredder… 
There IS a cost attached to renting property and setting up the minimum machines. 
3. There needs to be at least one product to be made with the waste, that people will want to buy.  Without a viable product (range) 
there is not much to be gained by producing clean shredded plastic – it’s not a valuable $ enough commodity to ship it off island.  So 
there has to be a channel for it. 
In fact, this is one of the biggest challenges for commercial waste recyclers – most manufacturers choose to buy virgin plastics in favour 
of recycled ones!  They worry that their machines/production will be affected if they change supply materials.  If we can change this 
mindset with manufacturers then it will be of benefit. 
4. A clearly defined range of products that are needed on a global scale, and which can be made from recycled plastic – food containers 
are out – will mean common mould and manufacturing methods, and if they truly are needed then the shipping costs won’t be part of the 
equation, they will sell locally. 
As someone else said, food, clothing and shelter are the basic proponents of life.  Even on a hurricane damaged island where people 
have no spare cash for luxuries, building materials are needed.  Sheet roofing was one of the worst trash products of the hurricane; that 
and wooden beams – think roofing tiles (that won’t blow off and plastic beams and boards).  Furniture is also always needed (see the 
retyrement project). 
If we can develop these into great (not good but great) products then I think we’ll be cooking! 
5. There is a cost attached to starting up – perhaps it would be a good idea to set up a PP loan scheme to help people get the projects 
off the ground?  This should be enough to cover the set-up of the minimum machines in any given area (once the final production 
machine(s) has been defined) and should be repaid with initial earnings from the sale of products. 
6.  Publicity and awareness will come, once we have some great products to bring to market and people ask where they’re coming 
from… 
7.  I also feel there are existing funding streams to be tapped in the European Union for projects like this.  An EU funding expert could 
look into this further to see whether collaboration to draw down EU funding could be a way to go.  This could fund the loan scheme 
and/or set up more pilot projects. 
You have made a wonderful start Dave; I admire you enormously and I hope I can, at some point soon, help you drive this forward. 
Best 
Sam 
___________ 
Tue Aug 7 11:06:40 2018 
Is it possible to use same motor for both shredder and excrusion machine in a series and adding a coupling between the shaft ? 
___________ 
Mon Aug 13 11:33:20 2018 
@jacob64. In the list of parameterization. You will be able to choose 6 or 4 sides for the main shaft! 
___________ 
Tue Aug 14 09:46:40 2018 
Hi, i want to share in this topic, my idea about One Modular Machine that can be used in small workspace or for workshop. 

Bye, Giuseppe 🙂 

___________ 
Sun Aug 19 00:53:20 2018 
hi just adding few snaps of the industrial blade grinder. we called it 12 inch blade shredder. this machine can shred up-to 1000kgs to 
1500 kgs of PET/ PP/ HDPE plastic in few hours time. this runs on 5 hp motor and three phase power. then the blades need to be 
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sharpen again to make it going. we can make this for huge quantity by increasing the size of the shredder blade its size and its 
capacity . 
___________ 
Sat Oct 20 10:06:40 2018 
Hi team have you looked into a plastic welder. I have seen a lot of plastic thrown out that could have been fixed. It could also be a good 
tool for joining panels to create bigger works. 
___________ 
Wed Nov 21 14:20:00 2018 
Hi first post here. I probably need to introduce myself somewhere sorry if I don’t maybe later. 
  
How about this: combine an extruder with a 3d printer omitting the need of filament 
Apparently making usable filament is a big problem because of the tolerances. 
  
I think it could be a bit less complicated. 
  
Just a thought I hope this will be of some use 
Keep up the good work 
  
Cheers Jeroen 
___________ 
Tue Dec 4 10:40:00 2018 
https://www.thingiverse.com/thing:3223723 Hi , i would like to share this bad made concept that need to be realized and tested. 
I hope u can find a reasonable way to produce and commercialize it. (in my dreams). 
Was just an exercise, thought to be made in wood (scrap) with roller skate wheels, may it be entirely produced with recycled plastic ? (i 
think yes). 
Does it worth ? (maybe looks like i’m far away from the global market reality :D) 

If that may be done, for sure an Hollander Beater (for pulping materials) may be done 😛 (ok this may got too far). 

Hope you find this some kind of useful. 
Thanks 
A 
___________ 
Sun Dec 9 18:26:40 2018 
To get les wrinkles in press products you can use parchment paper 
___________ 
Sun Jan 20 16:00:00 2019 
https://chat.whatsapp.com/BUBk1UaF86Q0uyoCkKJhYV 
___________ 
Fri Feb 8 04:26:40 2019 
http://www.ecocoin.com 
Would be a great to find a way to introduce the ecocoin In the Precious Plastic Community. 
___________ 
Mon Feb 25 04:46:40 2019 
Hello, I apologize if these are ideas that have been discussed elsewhere. 
1. Experiment minimum resource blade production by using hole saws. This would undoubtedly be tedious work but it would at least 
create a feasible option for developing countries. 
2. Experiment with freezing flexible plastics like trash bags to prevent them from clogging machines. 
3. Create “hot plastic gun” by either modifying a hot glue gun or caulk gun. 
4. Ideas for simple plastic type stamps. We should really be marking every product we make with the appropriate stamp. 
5. (Just a general idea) Trash collecting hikes as a community outreach event. 
6. A section of the community website reserved for resource sharing. Honesty google drive is what I’m thinking when I say this. Maybe I 
should create a separate thread asking for other people’s emails and create/organize a google drive so we can continue to collaborate. 
Can I have other people’s thoughts on this? 
___________ 
Tue Feb 26 22:26:40 2019 
Hi there, 
My daughters Kindergarten is running a waste and litter project and we discussed how we could give more awareness to plastics and 
recycling. A simple teaching toolkit would be a great contributor to early education. Something similar than the chemistries boxes you 
can purchase for education. No big shredder needed if plastic foil or similar could be used for small batch / examples. 
___________ 
Fri Mar 1 08:46:40 2019 
Where is PP V3? I see PPV2, but no 3. 
___________ 
Tue Mar 26 14:20:00 2019 
Hello everybody, 
I’m new in the community because unfortunatley I’ve discover your fantastic project only in these days. 
The reason why I’m so interested in your project is because I have 2 daughters (3 and 5 years old) and I’m afraid for theire future. This 
summer I will go in Indonesia for holidays and I’ve discover that there is the one of most plastic pollutet sea in the world. 
What I think about your project is the follow: 
– the concept and the mission is really feel by the world 
– you have just create a great community 
– there are a lot of idea about how recicle, what recicle and machine develops 
So ideas, community and technical issues are ok, but a focused and shared target is missing, follow I explaine better: 
– if I read the topics there isn’t a common target (i.e.: for the end of april we have to develop the version 4.0) 
– in the most earth’s polluted zone there aren’t so much activities (workshop, bazar..) 
– the product in the bazar are commodity (plates, lamps, box, bowls) so the risk is that people buy these products and after 20 years 
they put again in the trash and we come back with the same problem. 
So my proposal for version 4.0 is the follow: 
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– Create a project challenge (people with a target work more focused), where the challenge is develop a new product (i.e.: sit, table, 
dresses, ..) 
– The challenge could be choose with a survey using for example Doodle 
– The survey has to be voted by the marketing people, this kind of people have the power to rise up the ”business”, so eliminate 
pollution (this is our common target) 
– when the project is choose, is the time for the developers, your community has a wide part of people with a lot of technical skills that 
can improve the project 
– when the concept phase is ok, is again the time for markenting and sellers people to do ”theire job” 
2 very important things: 
– the project proposal must have the target to realize something useful in the most polluted earth zone (if I recicle something in 
Germany for example, to realize a new bowl, we don’t eliminate the pollution in Indonesia..) 
– each project step must have ONLY 1 responsible and a time line 
This is a draft path of project management that I really want to share with you, I hope that you catch the message like a constructive 
proposal. 
I’m at your disposal to discuss about it to realize and implement this kind of approach if you are interested, or if you know someone else 
that can work in this way, I will be glad to collaborate. 
Best regards, 
Marco 
___________ 
Tue Mar 26 17:06:40 2019 
@themorris, hey there! thanks for your suggestions. I am commenting here because we’ve mutual impressions. just to let you know, the 
team in Eindhoven is fully booked til the end of the year. I am not aware of a free project management position on the v4 team. For now 
it’s rather a loose pool of people trying things in different directions. About areas with no coverage: please lets not forget that initial idea 
of PP was to turn plastic waste into something ‘precious’, later on it was about recycling bigger quantities (ongoing, also covered in v4) 
and parallel to both directions it become somewhat a sanctuary for DIY enthusiasts. However, covering the east or any non european 
areas is really difficult. We have NGO clients reporting us frequently to get machines over there. I am not quite sure PP should have this 

as goal at all but there endless initiatives from within the areas itself but obviously, nobody can re-invent plastic recycling 😉 As machine 

builders I can tell you, it’s insane expensive to get anything out of the EU. The only thing you could do from here is creating a network 
and funnel funding to organisations/individuals who build the thing from scratch which is pretty difficult too since you need way less cost 
excessive machines as now.. 
You’re also definitely right about missing details and ready-to-go receipts to get people going with different budgets but as far I know v4 
will address some of it. 
 

10.6 Appendix 6: Official plan version 4.0 
Introduction 
Hello! 
This document is to give you guys an overview of what we will be working on in our new version. We 
invite you to help us out on next.preciousplastic.com. But before we go into the new version, here is a 
little recap on where we are currently at. 
Current Version 
Precious Plastic started 5 years ago and has grown into a big community of enthusiastic people around 
the world recycling plastic. Over 200 plastic recycling workspaces have already been set up and a 
new one is opening up somewhere around the world every week. This is great and keeps expanding. 
However, the plastic problem is still way, way bigger than us- most of the plastic is still laying around 
as waste. We can do more. Specially looking out our map with +6000 people from around the world 
wanting to get started. Until now Precious Plastic is hacked together with minimal resources thanks to 
the help of people around the world. It is now time to step up our game and get more professional (at 
least a bit :). We have been gathering feedback and shaping a plan for a new version. Precious Plastic 
Version 4. 
Next. Version 4. 
We set up a big (online) infrastructure in the previous years. Bazar, map, community, product exam- 
ples, documentation etc. It all works but could be way better. Our goal is to completely rebuild and de- 
velop one strong platform. A massive digital operation but crucial for the future of our online commu- 
nity. Besides our online world we want to increase recycling rates and make it easier to recycle plastic 
in large amounts, bulk. We learned it’s powerfull to focus on one technique and fully master this. This 
means developing a more industrial version of machines, more expensive but also more robust and 
more efficient. And finally we want to research and explore the future of plastic recycling, embrace 
new technologies and methods. Using lasers to scan different types and robotics to sort plastic. But 
also get beyond recycling and dive into alternatives materials. 
These are our key points to work on for this version. However we also have a huge list of small im- 
provements. In this plan we’ve written them all out. 
 
1 - Online Platform 
1.1 - Completely rebuild our existing community platform (crucial) 
Our current online community website, where the Precious Plastic forums are located needs a big 
update.. Many features are lacking and could be improved. It is also confusing for users to understand 
the difference between davehakkens.nl & Preciousplastic.com. We are going to create one solid com- 
munity platform for all our project, one army. On top of this, all code will be shared open-source online 
so it can be used by any other project our there to set-up their own online community. Below a few key 
elements we want to improve/include in this platform. 
1.2 - Online documentation tool for the community (crucial) 
One of they key assets of Precious Plastic is our community and the shared knowledge we own togeth- 
er. Currently this is gathered in the forums. However everyone has a different way/layout of sharing 
this. We want to standardise this experience, making it easier to share and more clear to browse/read. 
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iFixit is a good example of how they create this for their community. We need to make sure all the 
gained knowledge is properly stored and displayed to make sure it does not get lost. 
1.3 - Events 
Many Precious Plastic events, meetups, workshops are hosted around the world, hard to keep track 
and notice when they happen. But also hard to mobilize people. We will integrate an events area to our 
website and map to show upcoming events and how to participate. 
1.4 - Power up our map 
We have gotten great responses for our online map, it’s been a powerful tool to connect people around 
the world that want to get started. Local connections are key for Precious Plastic. We want to continue 
the path and include other categories like collection points, shops, etc. 
1.5 - Restructure forums & add user-groups 
Forums are the main way to interact for our members. However, it can be messy to find the right 
content. Proper categories, sorting tools and powerful search functions are lacking. Besides this, one 
single central forum is overwhelming with many users and topics. We want to create smaller and more 
specific subgroups (like Shredder hacks, translations, PP Tokyo etc) to bring more focused groups to- 
gether and give them a place to interact on more relevant topics. We need to restructure our forums 
from the ground up. 
1.6 - Bazar 
Our bazar, online for less than a year now, has proven itself to be very useful for the community. On 
one hand it helps to generate income for people selling recycled products and machine builders sell- 
ing parts. But also to make it easier for people to get started since they have the ability to buy parts, 
locally. And finally it also help external people to support the project (and recycling) with their wallets. 
The Bazar is currently running beta on a third party software. Which means users need to create a 
new account (next to our own community, not idea) and it makes customisation nearly impossible. We 
want to be independent, have one user login and add modifications like better shipping options and 
allow multiple currencies. 
 
2 - Products 
2.1 - Design new line of example products 
Expand the library of product examples (+15) for the community to re-produce. Design/prototype/ 
document. In version 3 we’ve also added the feature for community members to share their own 
product design and documentation in instruction videos. A powerful approach for the community to 
feed itself with new knowledge but hardly used. We will streamline the process and add support/tools 
to make it easier. 
2.2 Explore plastic replacements 
Our main focus is plastic recycling, however, to prevent the plastic problem we also need to come up 
with alternatives and in the future we are going to rely on natural manufactured Bio Plastics as well. 
Most likely we can adapt our machines and make them ready for this process. We want to research the 
topic and prepare our community. 
2.3 - Educate designers how to design for recycling 
A big flaw within plastic recycling lies in the original design process itself. Small design decisions that 
make it extremely difficult to further use materials preventing them from entering the recycling sys- 
tems. Mixing different plastics, not including plastic type icons or using particular glues are just some 
examples of how the problem could be solved at source. At Precious Plastic we are at the end of the 
chain and know very well how a small design decision can have a big impact in the recycling process. 
We want to educate our community and other product designers to make plastic items easier to re- 
cycle. 
2.4 - Business plan 
It’s always been a struggle for us to provide concrete output numbers and metrics for the current 
machines. Mainly because everyone build their machines differently depending on where they. With 
our new semi-industrial version we will provide better metrics, numbers, and calculations to shape a 
business plan that can be adopted globally. We will also provide templates for this that make it easier 
to get started selling products. 
2.5 - Increase product sales on the Bazar. 
The Bazar is a powerful growing tool for Precious Plastic, it creates an economy around local plastic 
recycling. Besides this, it also makes it easier for people to start since they can buy machines or parts. 
The amount of purchases is growing and Precious Plastic takes 5% on each transaction. User feed- 
back shows buyers and sellers actually like this because they support the movement. Currently most 
purchases are machine based. We want to increase sales on plastic objects as this will make it easier 
for workspaces to sustain itself in the long run. This requires a cleaner content in the bazar to display 
products nicely and increase a consumer demand. We will achieve this by promotional videos/images 
and tailored support to our most active members. 
 
3 - Machines & Tools 
3.1 - Sheetpress (crucial) 
Most requested machine from our community, a press to create sheets from recycled plastic. Sheets 
can be used as intermediate goods which opens up a whole new world of possibilities because they 
can be used in other sectors like lasering, cnc milling, or construction. This machines also makes it 
easier to process plastic in bulk amounts. Resulting in greater impact. 
3.2 - Develop semi industrial machines (crucial) 
Currently Precious Plastic machines are great to create awareness, educate people or to start a small 
business. We like to expand our inventory of machinery by adding a semi-industrial collection. Starting 
with a shredder and an extruder. These machines will be more reliable, efficient, CE certificate, with 
higher output and manufactured by verified machine builders according to our drawings. This makes 
it possible for us to provide clear metrics on production speed and output. Specifically targeted at en- 
trepreneurs or municipalities that want to recycle plastic in larger quantities. 
3.3 - Increase safety (crucial) 
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So far most machine development has been on getting the job done. Fortunately so far no one chopped 
off their fingers. We want to make sure we’re ahead of this and implement better safety options for 
each machine. For instance, add an upgrade to the machines to easily connect them to a ventilation 
system so it takes care of the fumes. 
3.4 - Washing system (crucial) 
Create a washing system for small and large scale operations that is flexible to adapt for various lo- 
cations. With water/sun scarcity or abundance in mind. Big difference in workflows but we want to 
provide this for all scenarios. 
3.5 - Develop a tool for PET 
One of the most common plastic around the world is PET. Our machines can work with PET but the 
learning curve is pretty steep as the material has a very precise melting temperature that needs to 
be super accurate. Community feedback shows this is challenging. We want to develop a small tool/ 
machine specially for recycling PET. 
3.6 - Laser to scan different types of plastic 
Types of plastic are difficult to differentiate from each other. They can look and feel the same but their 
physical properties can be different. Scanning devices exist but are not very accessible (+€25k). Using 
infrared rays we can create a low cost device to scan different types of plastic. Crucial for the future of 
plastic recycling in the developed and developing world. 
3.7 - Robotics for sorting plastic 
In-depth plastic sorting is currently done manually, its inaccurate and labour intensive. In order to 
make recycling economically more interesting for the developed world automation is key. We want to 
combine and reprogram softwares for welding robots with laser scanning devices to process unsorted 
waste. 
3.8 - Develop a tool for Styrofoam 
Another widely spread plastic that is currently not recycled is styrofoam, it works slightly different with 
our processes as it contains little gas bubbles. With some research and prototyping we can streamline 
the process and integrate it with our machines. 
3.9 - Develop a tool for Plastic foils 
Plastic foils are often a mix of layers of different types of plastic fused together. Occasionally it even 
includes aluminium (chips bag). Although this means they are nearly impossible to recycle we are con- 
fident we can find a way combining them with our injection process. 
3.10 - Arduino/raspberry controllers (optional) 
The main electronics needed for the Precious Plastic machines are temperature and speed controllers. 
We like to offer a DIY alternative using arduino or RaspberryPI. This also allows more flexibility to load 
programs and include software updates. 
3.11 - Alternative energy (optional) 
Using wind and solar energy to power up workspaces has been on our list for a long time. Unfortunate- 
ly it’s not as simple as just putting a solar panel on the roof. That said, we would like to dive into this 
topic, do the math, optimize machines and add alternative energy as a machine hack. 
3.12 - 3D printer Filament (optional) 
This is by far one of the most asked feature. We worked in this area a bit with our filament maker. How- 
ever, this world is rapidly evolving and on a global scale still very much a niche market for advanced 
maker spaces. That’s why our focus has been on more basic and robust tools. That said, we are still 
very interested in this and looking forward to see some passionate people working on this. 
 
Budget 
Since the beginning Precious Plastic is funded by donations from the crowd and occasionally an award 
here and there. Budgets for development have never been high. For this version we won a €300.000 
award, this is a huge boost for the project. Although this a lot of money its easily finished if you hire 
a few experts. So we are going to spend it the Precious Plastic way. Fully use it to facilitate passionate 
people. It allows us to empower many more people (+40) that are passionate about plastic recycling 
to collaborate in development. Work together and execute this plan to bring an opensource solution 
for Plastic waste. . We will continue until the problem is solved or we run out of budget. Probably the 
Get rich, from the inside. 
We have €300.000 to spend on finding solid solutions to tackle the plastic problem. We could employ 
6 people full time paying normal salaries for a few months. Or we could invite 40+ dedicated people 
from around the world and cover all the basic expenses to live in The Netherlands. We like to think the 
second option is the most efficient and beneficial for the project. We will cover food and accommoda- 
tion to everyone and have another bit of budget set aside for people that needs it most and come from 
the furthest. Budget seems a lot but you can imagine how numbers quickly add up, specially when 
working with 40+ people, plus machines and tools. Basically, join our army if you want to help solve 
this global problem or join a normal company if you want to get rich :) 
 
Location 
We’ve got a big new space in the middle of the center of Eindhoven for 1 year, a gift from the munici- 
pality. Perfect for us to bring in a whole bunch of people from around the world. But also the interact 
more with people living in the city since it’s so easy to reach. For instance starting a plastic collection 
point. And just because we can we are going to build a little pop-up shop showcasing community made 
products so people can visit, buy, support. And during the Dutch Design week in October we will be 
open for for the public, so make sure to drop by and have a chat :) 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


