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Addendum A
Interview with Bongani Mdluli, Soshanguve Fab Lab Operations Manager, Interviewed at the Soshanguve Fab Lab, Soshanguve, Pretoria, 19 June 2008

1. Robin Turner: How do Fab Labs operate in an open source way?
Bongani Mdluli: The Soshanguve Fab Lab is a platform to express oneself freely. There is no licensing. We use open source software most of the time. One of the most important pieces of open source software that we use is the CAD interface that was developed by the MIT. It talks between the computers and the machines.
We have worked on open projects like the ‘Thinner Client’ which aims to re-invent the internet and provide free web access to impoverished communities.

We have also worked on a low cost house development plan, which is currently in progress.


2. Robin Turner: What are the key operational similarities between the Soshanguve and Norwegian Fab Labs?
Bongani Mdluli: Similarities between the Soshanguve lab and other (international) labs are based on equipment. We differ in operations – The Soshanguve Fab Lab is a community based lab, but all of the labs promote the same thing.
4. Robin Turner: This paper looks primarily at how open source initiatives help communities to develop relevant technologies for themselves. Can you think of technologies that you think are technologically relevant to your community which are in the Fab Lab’s pipeline?
Bongani Mdluli: Currently, our projects include the low cost housing plan, a solar paneled street lighting system and the digital doorway, which is a street side open wiki pedestal or terminal for kids.
5. Robin Turner: How long does it take on average to complete a project in the Fab Lab?

Bongani Mdluli: Funded projects may take up to three months and are given up to six months to complete.

6. Robin Turner: How does the Soshanguve community find out about the Fab Lab? 
Bongani Mdluli: The Soshanguve team members promote the lab through school systems. We provide an introduction to the lab and open software. We are involved in teaching in the community schools science and technology subjects and help to structure the schools syllabi in these fields.

7. Robin Turner: How accessible is the lab? Home many people typically use it on a weekly basis, and what do they typically make here?
Bongani Mdluli: On average, twenty to thirty people us the labs weekly. These numbers are divided into groups. Group 1, for instance, will use the facilities on a Monday, whilst group 2 might receive aid on a Tuesday etc. School pupils and TUT students work on their projects here. Business people often come to use the labs laser cutter to manufacture signage. Many others use the labs for computer literacy training. A computer training facility has subsequently been built to accommodate these people, which make the fab lab facilities that more accessible to people who want to use the labs to its fullest potential. The labs are marketed by word of mouth, and the team members actively go out into the community to spread the word. We do this at community meetings.

8. Robin Turner: How do users of the lab gain access to the knowledge required to use the lab?
Bongani Mdluli: Some of the knowledge required is delivered through school programmes.

All of the people who already have ideas - innovators or project leaders – discuss their projects with the interns, who advise the innovators on process. The interns at Soshanguve include an IT specialist and an electronics expert. I am the Operational manager, who overseas operations. I am a marketing student. I love research, and accidentally stumbled upon the Fab lab. After using the facilities regularly, I started volunteering. The Fab Lab eventually offered me the post of operational manager. As team members of the Soshanguve Fab Lab, the staff firmly believes in the Fab Lab charter which says “all we require is time and interest”
Robin Turner: Why do you do this for free?
Bongani Mdluli: We want our community to benefit from the knowledge that we have gained.

9. Robin Turner: Why is it that a Fab Lab was situated in Soshanguve?
Bongani Mdluli: There is a lot of talent that is not realized in the poor communities. Fab labs have set out to realize this. The decision to set up a lab in Soshanguve was made jointly by the MIT, DST and the CSIR. Their decision evolved from a pitch process, in which many townships competed for the setup. They decided that Soshanguve had the most drive and passion.

10. Robin Turner: What are the shortcomings of the open source process in this lab?
Bongani Mdluli: The influx of the knowledge base. There are a lot of illiterate users, therefore the lab must also be a computer literacy school before it can be used to its fullest potential. Some of these users are only interested in learning basic computer operational skills, and not in technology creation. Also, the documentation process is not much of a tradition here.

11. Robin Turner: What do you do better here than at the other Fab Labs?
Bongani Mdluli: We are the craziest bunch. We are more passionate than other labs and we love coming up with solutions to problems. I created a wireless network switch, which provides internet access to all of our lab computers from one Vodaphone 3G modem.

12. Robin Turner: Will I be allowed to participate in projects at this Fab Lab as a participant observer?
Bongani Mdluli: Yes


13. Robin Turner: May I interview users of this Fab Lab?
Bongani Mdluli: Yes


Addendum B

Interview with S’khumbuzo Ndlovu, IT Intern at the Soshanguve Fab Lab and Project Leader for the Solar Powered Streetlight, Interviewed at the Soshanguve Fab Lab, Pretoria, June 2008 – August 2009

1. Robin Turner: How did you find out about the Fab Labs?
S’khumbuzo Ndlovu: I found out about the Fab Lab through TUT (Tshwane University of Technology) when I studied there as a student. A friend told me about the lab, and I stared using the facilities to make boards etc for my projects. I started interning at the lab on the 10th of December in 2007.


2. Robin Turner: What kinds of users use the Soshanguve Fab Lab?
S’khumbuzo Ndlovu: Mostly learners and students. Occasionally older members of the community use the labs as well.


3. Robin Turner: How accessible is the Soshanguve Fab Lab?
S’khumbuzo Ndlovu: The labs are very easy to access. Students from TUT come here often to use the labs for their school projects. As they become familiar with the labs, they start to use the equipment for personal projects. They’re still not using the labs to its full extent though. 

School kids love electronics. They come to make things here, even though they might not have it [electronics] as a subject at school.


4. Robin Turner: What role does the Fab Lab play in the Soshanguve community?
S’khumbuzo Ndlovu: The labs play a critical role in Soshanguve community. The Digital Doorway is a street-side computer terminal which is networked to the CSIR. The CSIR have developed an internal intranet version of Wikipedia which is constantly updated and supplies information to school kids. The Digital Doorway is so popular that there is often a queue to use it. We also help school children complete their school projects. The children also use the lab to make small things, like mothers-day key rings and chess boards.

5. Robin Turner: Do you think that the projects made in the Fab Labs are open source?
S’khumbuzo Ndlovu: Open Source is not just a software thing. If someone has made a project, it must be documented so that it can be remade. Like Neil’s (Gershenfeld) hello board, or Arduino boards.  Nothing is totally free, software requires electricity, bandwidth and machinery to run it. None of that is free. Open source is about copying something from someone and making it your own by changing it. Are the labs open source? All of the documentation is available. The nice thing about open source is that it’s easier to get the documentation.


6. Robin Turner: What do you consider to be relevant or appropriate technologies and how do you think such a technology would benefit your community?
S’khumbuzo Ndlovu: To me, relevant technologies are about communal involvement. Like Blender (open source 3D software) – the foundation is just a watchdog, the contributors are the community. You can’t solve other peoples problems without talking to them. Neil (Gershenfeld) has a project where he wants to let the whole world design their own computer. Relevant technology is about a technology development where the whole community contributes. When a technology doesn’t work for the people, it isn’t relevant. 
Robin Turner: How would a relevant technology contribute to your community? 
S’khumbuzo Ndlovu: The community is consumer based. They don’t make technologies, but the Fab Lab are about changing that, getting people to create it. Commercial development keeps technologies for themselves, and only release it when it will make financial sense. It inhibits technology growth. Fab Labs might look like they are not doing much, but it all starts with the thinking.


7. Robin Turner: What would you consider to be the Soshanguve Utopia (technologically)?
S’khumbuzo Ndlovu: A 123 approach to inventing ideas. The big problem here is IP (Intellectual Property) conflict. Thabo won’t let others learn from his project. I want small businesses to be achievable through Fab Lab projects. We need to overcome the Thabo issues. 
Robin Turner: What kinds of problems does the Soshanguve lab face?
S’khumbuzo Ndlovu: Some machines get used more than others, but if the machines are used together, users can make really cool stuff. 

8. Robin Turner: What community based project are you currently working on?
S’khumbuzo Ndlovu: I’m currently working on a solar powered street light.

9. Robin Turner: How did the idea for your project come about?
S’khumbuzo Ndlovu: I was influenced by the solar powered traffic light system that they developed in the Cape.

10. Robin Turner: When did the project start?
S’khumbuzo Ndlovu: Leonard Sambo and I had the idea in late 2005. But when we started researching, we realized that it could be made in the Fab Lab. The project started here in May 2008. We hope to have a prototype developed within six months. So far we have developed circuit diagrammes. Initially, we experienced funding issues, but the labs community based incentive have subsequently approved and provided funding for our project.
We want to develop a sustainable business out of this product. The guys who designed the Smart Socket had their idea in 2006, and it was commercialized in 2008. The commercialization of a project outside of the lab could take up to five years. The short turn-around time is what made us use the lab instead of looking for private funding.
Once our prototype is developed, we will approach municipalities and Eskom for a buy in. We want to propose that our system be installed in all of the new housing developments. We are also looking to change the electricity structure in all residential areas.

11. Robin Turner: How does your project contribute to the needs of your community?
S’khumbuzo Ndlovu: Townships have street lights, but solar powered ones will save power for Eskom, and allow them to redirect power to more critical areas like hospitals, clinics and schools. Soshanguve has been affected by load shedding. I think that that this system will help to stop load shedding, and save energy and redirect it to those areas in need. 
Robin Turner: How does this work? 
S’khumbuzo Ndlovu: Solar charged batteries power the lights which mean that the unused energy can be used somewhere else. The batteries will charge during the day, and after six hours, when it’s full, the remaining solar charge goes back to the grid too. The streetlights have eight energy saving bulbs, which provide light for up to sixteen hours.

12. Robin Turner: Would you consider your project to be open source?
S’khumbuzo Ndlovu: Well Kenneth and other users learn from it. I use open source software to programme and design it. But there is no real documentation yet. The existing stuff (documentation) is mostly about programming. Until the documentation is complete, it’s not much of an open source project yet.


13. Robin Turner: How long will it take to complete the project?
S’khumbuzo Ndlovu: We want to have a working prototype finished within the next six months.


14. Robin Turner: How will the project benefit future users of the Fab Lab?
S’khumbuzo Ndlovu: We are thinking about documenting the development process so that others can develop solar powered energy projects for other applications in the future.


15. Robin Turner: Have you noticed that your project may have influenced the creation of any other projects in the lab? 
S’khumbuzo Ndlovu: Kenneth has developed an interest in energy efficiency. People are intrigued by the projects. I sometimes have to charge the battery, so the solar panel is outside where the people can see it. They come in off of the street and ask me “what is this?” 

16. Robin Turner: Have you had any feedback or discussion with the municipality and your community regarding the implementation of your project?
S’khumbuzo Ndlovu: There have been informal meetings with the municipality, but no feedback. I don’t want them to know too much until the project is finished. The lecturers at TUT know about the project, and Redimade is coming to have a meeting with me next week.

S’khumbuzo Ndlovu: There is a guy around the corner who runs a printing shop. He’s been asking me when my project will be finished because he’s getting frustrated with paying for public electricity. He’s also fed up with load shedding. A lot of people are starting to ask more questions about the solar panels. They want to know what it is and what you can use it for.

17. Robin Turner: Do you think that your project is informing your community in terms of alternative energy solutions?
S’khumbuzo Ndlovu: Yes, they are realizing that there is an alternative to coal fires. They’re asking if they can use the solar panels in their houses. Kenneth has been investigating solar powered geysers.

Bongani suggested expanding the project, as an experiment, to see how much solar power it would take and how much it would cost to run a small house. Bongani want to power the whole Fab Lab with solar cells.

18. Robin Turner: As a Fab Lab user, how do you contribute to the teaching of other users?
S’khumbuzo Ndlovu: As an intern, I have been helping S4 electrical engineering students (from Soshanguve’s ITUT) to develop their school projects. This involves the making and printing of circuit boards and the building of prototypes.
I also help the Soshanguve Technical High School learners. I teach them everything there is to know about the lab – how to use electrical components, how to use the software required to build projects, and how to develop and connect simple circuit boards. One of the exercises I like to give them is to develop a simple power supply –this helps students to learn about combining transformers and discreet components like voltage regulators to decrease raw power to say 11 volts.

I usually give new users tutorials, especially when they make new circuit boards, but generally, new projects are made and researched from scratch. Old users usually help the new users. We use the same resource system for new projects that I use for my own project. I get most of my information on the internet and in the library. Users are encouraged to do their own research. We try and add value and provide information where we can, but we are not allowed to interfere with the users ideas. Sometimes we and the users do research together. When the users don’t know anything about electronics, there is a one way flow of communication. But when the users do know, then the interns and the users share knowledge.

Kenneth who is a grade 8 student can programme firmware subroutines for the microcontrollers. He learns this from me when I’m programming commands for my project. Now he teaches his friends how to do it. He and Andile, his friend, are starting to help train matric students.

19. Robin Turner: Are there any problems that led you to develop the lighting system in the way that you did?
S’khumbuzo Ndlovu: There are security issues. We have to pre-empt security issues for when the project is installed. People will try and steal the solar panels. We have to field test the project at the Fab Lab because it is secure here.
There are also environmental issues. We had to use solar panels that will be able to withstand harsh weather conditions because the panel will be outside all of the time.


20. Robin Turner: What is your budget, or how much will it cost to produce a street lamp? And how do you think the cost of your project will affect your community?
S’khumbuzo Ndlovu: We have been using cheaper components, and we want to get the community to manufacture the poles, print the circuit boards and use local people to install the lights. To date, we have only used six of the R30 000 awarded to us for the making of the prototype. 
Robin Turner: How much will it cost to produce a finished street light?
S’khumbuzo Ndlovu: I don’t know. The project isn’t finished yet, so we can’t work out a unit price yet. A conventional streetlight is probably cheaper to produce, but it won’t last 20 years like our streetlight – maybe only a year or two. Our street light is cheaper, because it makes its own power. The bulbs in the current streetlights are fragile and poisonous and must be serviced regularly.

21. Robin Turner: How do you perform research, or where do you get your information and data from?
S’khumbuzo Ndlovu: The labs help to problem solve through interacting with each other in Fab Forums. The labs sort out technology issues between themselves. Kelley, for example, from the Kimberley lab wants to learn more about circuit boards, so I made him a practice board here in the Soshanguve lab. This included a prototype, the firmware source code, the components for the board and the schematics and cad files, and sent them to him in Kimberley. We communicated via courier and email. One of the other users in the lab wants to make a toy car. I’ve made one before, so I am giving him all of the files to reverse engineer. Sometimes when there are problems at the Cape Town lab, the intern there phones the other labs and asks for advice.
We had a meeting at the Potchefstroom Fab Lab recently, where we shared ideas and talked about projects that were similar. The guys at Potchefstroom suggested that I look into LED light bulbs, because they are more energy efficient than the ones that I have been working with. So at the moment I’m trouble shooting with Ruben Shongwe from TUT, who is experienced in heavy current engineering. We are working on an LED array together, to use as a light source instead of an energy efficient light bulb. Ruben will be using this in his own work when we are finished.
Some electronics issues are solved by the suppliers of the electronics components. KG electronics, for example, suggested a charge controller, and the kind of light bulbs that we should use.

22. Robin Turner: What do you understand by a technology’s “systems independence’?
S’khumbuzo Ndlovu: A solar powered item is independent, because it looks after itself. Development needs technology, and the Fab Labs are free to use and independent. My project needs an inverter to convert 120 to 12 volts. I bought one, but I could make one in the lab if I wanted to. I make all the circuit boards. Everything is made here except for the electronic components, like the batteries, the solar panel and the original bulb. The solar panels are imported because they are not available locally in South Africa. All of the other components are available locally. Why make your own components? Because it’s cheaper; it works out to only a fraction of the cost of bought stuff. It’s also easier to make because you know what is going-on on the circuit board.
23.  Robin Turner: What do you understand by the term ‘image of modernity’?
S’khumbuzo Ndlovu:  It goes back to the Fab Lab concept and how people solve their local problems. It differs from one community to another. My solar project shows the world how we solve our own problems. It’s a good thing because it makes Soshanguve look technologically capable. The presence of the lab and the projects that come out of it allow Soshanguve to compete internationally with other labs. Its not just about the project, it’s about the Fab Lab concept.

24. Robin Turner: Do you think that the Solar Powered Streetlight project needs an individual or a collective effort to be successfully developed and implemented?
S’khumbuzo Ndlovu: It’s a collaboration. Ruben Shongwe and I are both working on an LED array to use instead of an energy efficient light bulb. When we go our separate ways, we will both use the technology in our own ways.
25. Robin Turner: What kind of systems are in place to ensure that there is support for the production of the project?
S’khumbuzo Ndlovu: We want to use local people to install the project. We want to use the community to make the poles and mass produce the printed circuit boards. Apart from the solar panel, all other components that we can’t build ourselves are available locally.
26. Robin Turner: What kind of system is in place to ensure that the project functions correctly after the project has been implemented?
S’khumbuzo Ndlovu: The battery will last for 20 years. The solar panels are strong, and will only need a light dusting from time to time. Because the project is self powered, it will run even during load shedding.
27. Robin Turner: Do you think your project will have the capacity to evolve?
S’khumbuzo Ndlovu: The LED array can be turned into a torch light. Kennedy is thinking about how solar power can be used to power geysers and houses. It’s easy to convert – if for example, you run out of power, just tap into the streetlight (use an inverter to convert excess power to 220V).
28. Robin Turner: Do you think that your system can be used for more than one purpose?
S’khumbuzo Ndlovu: Because there is an inverter, its power can be used for other things too.

Addendum C

Interview with Khutso Khutso, Soshanguve Fab Lab Manager, interviewed at Soshanguve, Pretoria, 26 June 2008
1. Robin Turner: How do Fab Labs operate in an open source way?
Khutso Khutso: The lab systems biggest downfall is its inability to re-make projects due to poor documentation. The documentation of projects fails because of the lab team’s work load. Ultimately, we want to work towards re-make-able projects.
2. Robin Turner: This paper looks primarily at how open source initiatives help communities to develop relevant technologies for themselves. Can you think of technologies that you think are technologically relevant to your community that is in the Fab Labs pipeline?
Khutso Khutso: At the moment, there are four community projects that have applied for funding. There is The Smart Socket, which is nearly completed, the Solar Powered Streetlight, which is till in progress, the Drivers Companion, which is a buzzer that goes off when it’s not activated on time, this is to stop drivers, taxi drivers in particular, from falling asleep when driving, and also
the Safety Alert, which is a community based panic button system which alerts neighbors in when in emergency.

3. Robin Turner: How do users of the Lab who are interested in developing community specific projects apply for funding?
Khutso Khutso: A funding committee which includes the CSIR, DST, Moses and Letlo allocate funds to the community based projects. Proposed projects must meet certain criteria before they can be eligible for funding. So far, the committee have awarded R120 000 to the above mentioned projects. R30 000 of it goes towards developing Skhumbuzo’s solar powered street light project, cover some of the components that the lab can’t supply. 


4. Robin Turner: What happens to project after its have been funded?
Khutso Khutso: After the prototyping phase, Redimade does the industrial design and furthers the projects commercial value. The Fab Labs help the originators develop business plans and marketing strategies and provide links to innovation funds and provincial governments.
S’khumbuzo will now, for example, develop the final product and establish a new enterprise, which will facilitate job creation. The DTI, SITA and Redimade help to push the incubation of the process.
Soshanguve is all about ‘incubation innovation’ and pushing out commercial projects for job creation.

I have spoken to the local (Soshanguve) authorities about Skhumbuzo’s solar powered street light project and have received good positive feedback from them.

5. Robin Turner: How else does the Fab Lab function within the Soshanguve community?
Khutso Khutso: We need evaluation criteria and assessment forms. I want to work with government and the Heads of Departments from schools to further the labs involvement in furthering school learner’s academic development.
I recently launched a community based competition which is designed to get community members to develop and invent community projects.
Addendum D

Interview with Moses Mogotlane, coordinator for the South African Fab Lab initiative and member of the Advanced Manufacturing Technology Strategy (AMTS) project implementation team, interviewed in Rosebank. 24 May 2008

1. What is the AMTS, and how does it relate to Fab Labs?
Moses Mogotlane: The AMTS manages technology manufacturing strategies. The AMTS set up what we call “vehicles for transfer”. The Fablabs are a product of this.
These “vehicles” are laboratories which are equipped facilities which are designed to develop skills and transfer these skills to industry.
2. How do Fab Labs operate in South Africa?
Moses Mogotlane: The AMTS have designed a rough process from which Fab Labs operate. Step one, the user imagines it. Step two, the user designs it. Step three, the user codes it. Step four, the user presses print and step five, Voila the product is fabricated.
3. How do Fab Labs support communities in South Africa?
Moses Mogotlane: The DST uses Fab Labs to realize its national objectives. The DST want to use the labs to bridge the technology gap between the 1st and 2nd world economy, provide the infrastructure for solving local problems,  create jobs and help fight poverty, establish a high value-add manufacturing focus in [poverty stricken] localities, develop human resources and build cross-cutting skills, facilitate the development of smart industries by encouraging joint research and community interaction, develop and support competitive small enterprises and provide an enabling infrastructure for innovators.
4. What are the key similarities between Fab Labs?
Moses Mogotlane: Each lab provides a similar skills or knowledge base: they all employ, contract or intern an engineer, a programmer and an IT specialist. Each lab has one permanent manager, and assistant manager, and at least 2 interns (interns must have completed a BTech degree, or equivalent diploma). Interns receive experience as an incentive. The Labs adopt a “learn while you teach, and teach while you learn” approach to attracting interns. The Labs also promote peer to peer learning.
5. What processes do the labs follow when creating technologies?
Moses Mogotlane: The Fab Labs adopt the following process in realizing their aims. First there the labs must develop an awareness, then deliver technology empowerment, and training. Next comes problem solving, which leads to invention. The invention provides job creation. The process is about decentralizing the manufacturing process.


When a user’s innovation may benefit their community, they can apply for funding. Every time a project like this starts, it is split up into stages and the assigned project manager or inventor must provide a detailed project planner.
The South African Fab Lab initiative is currently promoting community based projects. The labs will provide funding up to R30 000 for community based initiatives.
6. What are the aims of the South African Fab Labs?
Moses Mogotlane: The labs aim to achieve sustainable income by using the facilities to micro manufacture. If a laser cut project becomes successful, a second laser cutter may be purchased solely for the benefit of the successful project.
7. This thesis looks primarily at how open initiatives help communities develop relevant technologies by and for themselves. Can you mention any fab lab projects that are currently in the pipeline that support this argument?
Moses Mogotlane: Jim lives in Cape own and is a talented bead worker and wire sculptor. His elaborate works are once offs, and cannot be replicated because of their elaborate detail. Chris, an intern at the Cape Town based Fab Lab, has created a 3 dimensional template, on which Jim can mould his wire work. This allows Jim to replicate his work quickly and efficiently. The same 3d mould is also currently being used by fashion designers as mannequins. Here, the Fab Labs see Jim as being “technologically empowered” and they believe that when “repeatable stuff” is made, documentation is necessary.

An intern at the Soshanguve lab recently built a remote control that will switch ones home lights on at night before one reaches the front door. This safety feature can also be activated by ones celphone. It can also be used to regulate ones geyser, an important issues given our current energy climate.
8. What is your understanding of open source?
Moses Mogotlane: I believe that open source is something that anyone has access to, and may use it for free.
9. What are the key operational similarities between Fab Labs?
Moses Mogotlane: The concept is the same, all of the basic machines are the same, and all of the local labs have the same kinds of interns with the same kinds of qualifications.
10. What are their differences?
Moses Mogotlane: The cultures of the communities determine the focus of the Labs. For example: Kimberley focuses on mining, education and agriculture. Soshanguve focuses on community. The innovation hub focuses on small business. Barcelona focuses on Architecture, because it has a sense of architectural history?

The culture of a community determines the culture of a lab. For example, there is a need for innovation at the Soshanguve lab and its main users are school children, so it stays open 7 days a week so that children do not skip school to use the facilities. The innovation hub caters for small businesses, so it maintains business hours.

The overseas labs offer a lot more process, they provide aid throughput from the beginning to the final production, including the product design. They also offer better resources, for example, they have more access to professional open source programmers.
Because it is a government funded initiative, the South African Fab Labs have better managers and formalized structures are more readily in place.

Some labs cater for more people. Cape Town has to turn people away, because its community culture can only cater for so many people. Soshanguve’s culture is designed to take on a lot of people. The managers of each independent lab are told to “...accommodate their people”.
11. What is it that makes the Fab Lab concept successful in innovative technology creation?
Moses Mogotlane: The labs create their own problem solving forums, both nationally and globally.
Internal problem areas are dealt with on a Fab Lab concept level. In other words, all of the labs pull together to sort issues and problem areas out. 
12. What are the shortcomings of the open source process in the fab labs?
Moses Mogotlane: The documentation process leaves much to be desired. This hinders the opportunity to generate repeat successful projects, and also potentially kills the concept of open source. Certain machines get used more than others. The labs, according to Gershenfeld’s vision, will yield greater returns if all the machines are used together. Microcontroller projects are left to the wayside. And the labs in rural schools need heavy funding.
