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Abstract

Too often blind users find themselves as passive recipients of assistive technology which they get little choice over; either because it is so expensive that it is only available by a prescriptive hand-out scheme, or because the device was designed with minimal input from the wider blind community. 

This paper will explain how the Braillists' model up-ends this entitled powerlessness by entering into a partnership with technology companies from the early stages. It will describe how the Canute – a radically affordable, multi-line Braille e-reader – was co-developed by a blind community group called the Braillists and a company of sighted engineers called Bristol Braille Technology.  It will argue the case for greater use of this “nothing about us without us” model in the assistive technology industry to reduce the  perceived distance between those who used Braille and those who developed the technology around it. 
Background

Bristol Braille Technology[endnoteRef:1] had been developing refreshable Braille concepts since its incorporation as not-for-profit social enterprise in 2011, always with the aim of helping to reverse the decline in Braille literacy[endnoteRef:2]. Late in 2012 we began work on our first multi-line concept; Canute, which will cost less than a Perkins Brailler or an iPad. Canute demonstrates the cost of electronic Braille can be reduced to approximately $1 per cell, with up to 16 lines of Braille. This is intended to put digital Braille within the budgets of blind people all around the world, starting with the 85% of blind people in Britain who are unable to afford existing Braille displays.[endnoteRef:3] [1: 
	Bristol Braille Technology website, accessed 4th of March 2016, http://bristolbraille.co.uk 
]  [2: 	“First General Meeting of Bristol Braille Technology – Minutes”, 11th of January 2011, Bristol braille Technology http://discuss.bristolbraille.co.uk/News/news_archive#anchor-news-11-01-2011-minutes 
]  [3: 	“Braille Profiling Report”, Amy Phillips and Lucy Beesley, Royal National Institute of Blind People, report, 2011
] 


By early 2014 the core Canute technology had been developed to the stage where it was clear that the idea had promise. In 2014 the company consisted of half a dozen sighted engineers working part-time, with many volunteering their labour. It operates out of a shared community workshop called the Bristol Hackspace and had, at the time, no more than £10,000 in backing. The team therefore recognised that the severe limitations of money, time and a lack of direct personal experience with blindness made them incapable of properly exploiting this exciting new mechanism. As a result a meeting between a dozen Braille enthusiasts from the local area and the company was arranged.[endnoteRef:4] [4: 	“April 2014 Update”, 29th of April 2014, Bristol Braille Technology, http://discuss.bristolbraille.co.uk/News/april-2014-update 
] 


At the first meeting the company explained its aim of helping to reverse the decline in Braille literacy and asked those assembled their view on Braille as a medium. A common refrain was a perceived distance between those who used Braille and those who developed the technology around it; a sense that they were being 'gifted' solutions rather than being consulted or presented with genuine options.

The meeting had been convened with the fairly simple goal (for the company) of finding Braille users willing to volunteer their time to test and feedback on the Canute. However it quickly became clear that there was an opportunity for something far more significant; a genuine partnership between engineers and Braille users. The former had the bare minimum resources necessary to develop prototypes, but none of the experience or market research required to turn this into a viable product. The latter possessed a wealth of personal and professional experience with blindness and Braille, of its strengths relative to other mediums, of the uses to which it could be put that were being chronically under-explored with current technology, but felt disempowered and unable to shape Braille technology.

Over the next couple of meetings this group of Braille users decided to announce themselves as a separate and independent community advocacy group called the Bristol Braillists,[endnoteRef:5] with an aim that could be expressed with the saying, “Nothing about us without us”.[endnoteRef:6] After Sight Village 2014, when the Braillists were represented by members of the Canute team,[endnoteRef:7] [endnoteRef:8] their numbers swelled to over eighty. By mid-2015 they had become simply the Braillists, with groups in Bristol, Dublin and Reading and an ever increasing membership. At the start of 2016 the Braillists stands at over two hundred, is poised to open new groups around the UK in Sheffield, London, Birmingham and Worcester and is in the process of registering as a charity.[endnoteRef:9] [5: 	Braillists website, accessed 4th of March 2016, http://braillists.org 
]  [6: 	“Nothing about us without us”, December 2004, UN Chronicle Vol.41 No.4
]  [7: 	Radio interview with Ed Rogers in Sight Village 2014, VIP Advisor, http://audioboo.fm/boos/2330314-vipadvisor-multi-line-braille-displays-for-less-than-300-introducing-bristol-braille-who-think-its-possible 
]  [8: 	Radio interview with Ed Rogers in Sight Village 2014, Leeanne Coyle, Insight Radio, Royal National Institute of Blind People
]  [9: 	Braillists website, accessed 1st of March 2016, http://braillists.org 
] 


This growth has been fuelled by both the promise of playing an active role in promoting the medium, the chance to shape the technologies that relate to it and by an assertion of equality in these development partnerships with companies like Bristol Braille Technology. These partnerships are only one aspect of how the Braillists aim to promote the medium, but it is the main aspect that this paper will focus on.

Meanwhile development of the Canute had entered a far more rapid phase.[endnoteRef:10] The commitment to regular design and testing meetings with the Braillists, which kept the team focused and held it to account with the people who would be using the technology, gave Bristol Braille Technology the impetus and drive it needed. This combined with greater funding[endnoteRef:11] (as a result of the more compelling case and increased credibility the partnership gave the project) propelled the Canute from a two cell prototype early in 2014 to a 112 cell prototype by mid-2015.[endnoteRef:12] The next design is due in April 2016 and will have either 256 or 512 cells, complying entirely with the latest plans set with and by the Braillists. [10: 	“Demo of 4 line Canute prototype well received by Braillists”, 3rd of October 2014, Bristol Braille Technology, http://bristolbraille.co.uk/articles/canute_public_media_release.pdf 
]  [11: 	As of February 2016 the Canute project has been funded by iNet Microelectronics, the School for Social Entrepreneurs, the Product Development Centre, the Engineering Innovation Network, Blatchington Court Trust, the Manufacturing Advisory Service, The Worshipful Company of Information Technologists, Innovation 4 Growth, the Nominet Trust, the Company of Merchant Venturers and the Paul Hamlyn Foundation
]  [12: 	“First look at the Canute Mk6 in Stationers' Hall”, 19th of May 2015, Andre Loui, Periscope
] 


How it works in practice

1)	The core technology for displaying digital Braille is developed by the engineering team who have been briefed on the user's needs by one or a number of the Braillists. These briefings can be informal – such as by attending Braillists meetings – or formal – such as blind awareness sessions given by professional accessibility advisers from within the Braillists. These briefings will then help shape the technological specification.

For example: Few in the Canute team were aware of the range of forms blindness takes and the range of experience with Braille users will have. One consequence of this is that while the very experienced Braille user may prefer softer dots (i.e. depressing easily on contact), these can be troublesome for learners, those who go blind later in life or users with diabetes. This knowledge led to the team focusing on hard dots (which cannot be depressed at all and are often compared to signage Braille).

2)	The core technology is presented to the Braillists in a 'naked' form; i.e. without ergonomic or user interface features. This is to check that the Braille itself is of sufficient quality. A debate then ensures about the best use the technology could be put to, given the commonly understood aim of helping to reverse the decline in Braille literacy. In this debate the engineers will frankly describe the limitations of the technology with regards to each proposed use-case (e.g. ebook reader for individuals, multi-user textbook reader for schools, &c).

For example: Early Canute prototypes (mk1—6) had the dots temporarily raise almost a centimetre above the surface while the entire page refreshed (line by line refresh was not at that point possible). This was a result of a necessary simplification of the mechanics, without which it would have been impossible to complete the early prototypes. Advice received previously had insisted that this would be unacceptable to a user for reading more than a few lines. However once explained to the Braillists they narrowed down the uses which could still be meaningfully tested in the field (primarily ebook reader for users trying to improve their Braille skills) and designed a test programme which accommodated this. The latest Canute (the Mk8) no longer has this limitation, but this compromise at the time was important for allowing progress to continue.

3)	The previous two steps may have to be repeated a number of times before a consensus is reached (especially if the course of the project is altered by hitherto unrealised mechanical issues in the design). But once it is the team will continue to return to the Braillists as they develop the machine, thus checking its progress towards the agreed specification.

For example: The Canute Mk5 (12 cells by 4 lines of Braille) was a significant improvement in the overall reliability of the Braille patterns rendered, but in doing so had unwittingly compromised the quality of the dots, which had become irregular in their profile. Meeting the Braillists for a bi-monthly catch-up flagged this issue, resulting in a delay in moving on to the next prototype in favour of an revised Mk5.

4)	Once the machine has been demonstrated to meet this basic specification the Braillists will run a testing programme amongst its members, when prototype units are loaned to blind people for use in their own homes, or assist the running of a testing programme with its contacts elsewhere in the blind community. During this programme the Braillists directly involved in testing will meet regularly to feedback to both the rest of the members and the engineering team. This feedback forms the basis for a revised and improved machine. This continues until the machine is deemed ready for market.[endnoteRef:13] [13: 	“Canute Mk6 released for testing”, 27th of May 2015, Bristol Braille Technology, http://discuss.bristolbraille.co.uk/News/canute-mk6-released-for-testing 
] 


For example: During the course of the Mk6 testing programme the user interface (i.e. menu structure, face-buttons and methods for loading ebooks onto it) was comprehensively redesigned by the Braillists. The revised layout was presented to the engineering team at the end of the programme, who have since implemented it fully in both hardware and software.

By these means a small not-for-profit company, asset-locked to the blind community,[endnoteRef:14] primarily staffed by the sighted, can usefully serve the needs of Braille users around the world. And those Braille users can have a machine which was designed with and by them rather than for them. There are a number of reasons why this particular model has worked so well for both parties over the past few years. These reasons also explain why the model deserves to be more widely considered within the assistive technology industry. [14: 	“Community Interest Companies: Chapter 6: the asset lock”, October 2014, Department for Business Innovation & Skills, HM Govt.
] 


Being led by 3,000 years of experience

There is currently a proliferation of entrepreneurial technology start-ups, incubators and accelerator programmes.[endnoteRef:15] These present opportunities for blind accessible technology as they are constantly searching something to “solve” and new markets to disrupt. The blind community would do well to be ruthless in cornering its share of this growth in innovation; not just by engaging and encouraging blind entrepreneurs, but also by exploiting the larger pool of sighted entrepreneurs. The former – perhaps best represented by NV Access[endnoteRef:16] – is an area which the Braillists are interested in getting involved in the future. However here we will discuss only the obvious problems that present themselves when attempting the latter; [15: 	“Insiders look at the start-up world”, accessed 1st of March 2016, Startupland, http://mystartupland.com/ 
]  [16: 	NV Access website, accessed 4th of March 2016, http://www.nvaccess.org/] 


1)	Sighted entrepreneurs commonly have little to no experience of blindness, let alone of something more specific like Braille. Much of their time is liable to be wasted attempting to lead the solution because that is the role that an entrepreneur may feel they should play. This is hardly the fault of individuals involved; it is a natural result of our society's current enthusiasm for stories of miraculous over-night success and the disruptive potential of start-ups.[endnoteRef:17] [17: 	“Hero myths and the expendable entrepreneur”, 30th of November 2015, Vikram Babu, https://medium.com/message/hero-myths-and-the-expendable-entrepreneur-89b2532e82e7 
] 


2)	There is a danger of this partnership appearing unequal, especially if one party is under the impression that it is doing charitable work for the other party, which is then expected to show gratitude for the results. This can often be perceived to be the case for assistive technology for blind people and has the potential to lead little further than mutual resentment.

By approaching this entrepreneurial space as a collective like the Braillists, which has established in advance both its aims and its means,[endnoteRef:18] those problems can be avoided; [18: 	“Braillists Mission Statement”, 25th of February 2016, Ed Rogers and others, Braillists
] 


Addressing 1)	Rather than leading the solution, the entrepreneur may be more usefully engaged lending their talents and energies to a solution worked out alongside those who have lived in that world.[endnoteRef:19] [endnoteRef:20] Indeed, while the entrepreneur may well have several years or decades of experience producing various assistive technology products the Braillists have, as an example, around 3,000 years of collective experience with Braille.[endnoteRef:21] But this can only be realised if the blind users are pro-active with their assistance, thus reassuring the entrepreneur that their partners realise the risks being taken by the company in developing a new product. [19: 	“Leading in Social Enterprise”, May 2014, Andreas Heinecke, Magdalena Kloibhofer and Anna Krzeminska, World Economic Forum
]  [20: 	“Idea to launch”, accessed 1st of March 2016, Andrew Greenblatt, Social Good Guides
]  [21: 	“Takling Heropreneurship”, 23rd of February 2016, Daniela Papi-Thornton, Stanford Social Innovation Review, http://ssir.org/articles/entry/tackling_heropreneurship 
] 


Addressing 2)	To avoid a benefactor/client relationship the Braillists established a modus operandi to formalise these relationships. It formed over the course of two years of debate and practice, revolving especially around the Canute project. To declare independence from Bristol Braille Technology, therefore to declare that itself more than a focus group, was only the start. The most important aspect has been the establishment of the principle of constructive engagement; in other words, the assumption of influence and responsibility rather than the assumption of disempowerment and entitlement. Therefore when the Braillists seek out new partnerships with entrepreneurs they insist from the start these partnerships are symbiotic rather than charitable.[endnoteRef:22] [22: 	Braillists comment boards, accessed 1st of March 2016, https://groups.google.com/forum/#!forum/braillists 
] 


My own experience is illustrative. For many years – indeed since 2008, before starting Bristol Braille Technology in 2011 – I was a sighted person attempting to solve a blind person's 'problem' (lack of affordable digital Braille). Progress was painfully slow until we founded the Braillists.[endnoteRef:23] I have no doubt it would have remained slow, but even had it not, it would be highly unlikely to have progressed in the right direction. No less importantly the experience has been greatly morale boosting. The enthusiasm with which the Canute Mk5 was received by the Braillists became the primary motivator for the team when beginning work on the highly ambitious Mk6, while the demonstrations of the Canute's progress were also crucial in binding together the early Braillists. [23: 	Bristol Braille Technology – news archive, accessed 1st of March 2016, http://discuss.bristolbraille.co.uk/News/news_archive 
] 


The relationship is not simply a matter of humility on the part of the entrepreneur and the assumption of responsibility on the part of the Braillists; it is a weight lifted as both parties can take on the roles they are best suited to, boosted by a shared enthusiasm.

The International Maker Movement

This melding of small companies and the community is especially important for assistive technology for blind people because of the disparate and relatively niche nature of the market, not to mention the uniquely challenging engineering considerations innate to Braille and other tactile mediums.[endnoteRef:24] [24: 	“Refreshable Braille now and in the years ahead”, Dean Blazie, National Federation for the Blind 
] 


Whereas 'mainstream' technological advances can be financed on the hope of hundreds of thousands of sales, this is not always possible in the assistive technology market. Even when hundreds of thousands of sales are feasible, they are likely to require far more intensive (and therefore expensive) efforts on the part of the distributors to secure. This is inevitable given that blind people are not only in a minority, but divided by the degrees and particularities of their visual impairments. In the case of Braille only a small minority of a small minority can benefit from it as a primary medium, and they are often socially isolated, therefore even more difficult to reach.[endnoteRef:25] [endnoteRef:26] [25: 	“Future Sight Loss: The economic impact of partial sight and blindness in the UK adult population”, July 2009, Access Economics Pty Limited, Royal National Institute of Blind People
]  [26: 	Factsheet 282: Visual impairment and blindness”, August 2014, World Health Organisation, http://www.who.int/mediacentre/factsheets/fs282/en/ 
] 


At the same time the engineering challenge behind many aspects of blind accessible technology, most particularly Braille, requires would-be innovators to take greater risks with what often turn out to be technological dead-ends.[endnoteRef:27] The Canute is the fourth concept Bristol Braille Technology has seriously pursued and it has had to go through at least three major redesigns, completely replacing the central mechanisms. Mainstream electro-mechanical development has gone in largely non-tactile directions over the past decades, leading to the situation refreshable Braille now finds itself in; relying on 40 year old piezo-electrical technology to drive a single Braille line matrix of pins.[endnoteRef:28] [27: 	“Braille devices and techniques to allow media access”, March 1992, Daniel Hinton, Charles Connolly, Science Applications International Corporation
]  [28: 	“Democratizing Braille: A world view”, November 2012, Kevin Carey, Braille Monitor
] 


So the potential financial rewards may be significantly lower when developing blind accessible technology, while the risks can be greatly higher. The industry could continue to wait for mainstream technological development to solve its problems (as a by-product of catering to some much larger market). Or it could perhaps advocate for philanthropists to take that low-reward high-risk bet on its behalf.[endnoteRef:29] [29: 	“The Future of Braille”, 26th of January 2012, N Krishnaswamy, Vidya Vrikshah
] 


The Braillists relationship with Bristol Braille Technology demonstrates a third option which is especially well suited to the development of blind accessible technology and could be more widely applied than it currently is. It can be seen as an extension of the international “maker movement”,[endnoteRef:30] best expressed by “hackspaces”,[endnoteRef:31] “hacker spaces”[endnoteRef:32], “fab-labs” and “maker spaces”. In these community workshops members pay small monthly fees to have full access to the kind of tools, machines and component stocks which would only normally be available to large established research and development companies.[endnoteRef:33] This pooling of resources requires a certain mutual respect for and trust in fellow members, the results of which can be a far more efficient use of machines and space and a far more rapid iteration of concepts and designs, produced by people from all manner of backgrounds and means.[endnoteRef:34] [30: 	“Hackspaces get closer to home”, 10th of August 2010, Jamillah Knowles, BBC News, http://www.bbc.co.uk/news/technology-10993421 
]  [31: 	List of UK hackspaces, accessed 1st of March 2016, UK Hackspace Foundation, http://www.hackspace.org.uk/wiki/Main_Page 
]  [32: 	List of hacker spaces worldwide, accessed 1st of March 2016, Hacker spaces, https://wiki.hackerspaces.org/List_of_Hackerspaces 
]  [33: 	“Hackspace principles”, accessed 1st of March 2016, Bristol Hackspace, http://bristol.hackspace.org.uk/wiki/doku.php?id=new_people_read_this 
]  [34: 	“What is a Hacker?”, 19th of July 2015, Eric Raymond, http://catb.org/~esr/faqs/hacker-howto.html#what_is 
] 


It follows that the co-operation inherent to the Braillists model, as it applies to the Canute project, pools the talents, resources and experiences of hundreds of blind Braille users with not only the engineering team, but with the combined resources of the Bristol Hackspace, which itself has over a hundred members. Indeed there are members of the Braillists are keen to go further and investigate partnering with blind-accessible maker spaces,[endnoteRef:35] further deepening the idea of the Braillists as an extension of the maker movement.  [35: 	“Replicating low cost blind-accessible maker space”, 2nd of July 2014, Abhinav Dey and Ted Moallem, http://fab10.s3.amazonaws.com/documents/91%20-%20Replicable%20Low%20Cost%20Blind%20Accessible%20Makerspace.pdf] 


No single party in this arrangement would be capable of making meaningful change in the Braille market on its own. Collectively they can make dramatic changes. Taking this approach the risks are far lower; a company can be flexible in its processes as the facilities and resources provided by the communal workshop and the Braillists meeting groups exempts it from many expensive initial commitments, such as tooling, extensive market research and various administrative overheads. For much the same reasons the lower potential reward is less significant; not only does it not have high research and development costs to offset, it also has a ready-made early adopter network on which it can rely.

Connecting with the wider community

In order to kick start this new Braillists organisation, which it was hoped would represent Braille users' interests by pro-active engagement, Bristol Braille Technology had to put itself in an apparently vulnerable position.

1)	It committed to recruiting individuals to the Braillists mailing lists rather than its own,[endnoteRef:36] even when an individual's confessed interest was entirely in the Canute. Almost all these people chose to join and engage with the Braillists as a result. In other words Bristol Braille Technology concentrated on building up an independent community with a broader range of concerns than its own product, not on accumulating a customer base. In doing so it was banking on the continued friendliness of this community towards the Canute project. [36: 	Braillists newsletter sign-up, accessed 1st of March 2016, Braillists, http://braillists.org/newsletter/signup 
] 


2)	It was completely candid with attendees of meetings about the technology behind the Canute, even though these attendees were not vetted. Instead it was explained at the beginning of each meeting that the proceedings may include some confidential information not to be shared, that the some prototypes may well be unfinished or broken, that the market strategy may still have flaws, but that this level of candidness was necessary for meaningful co-development.

3)	It has continued to sponsor the Braillists for two years by covering labour, travel and meeting costs, despite very insecure Canute project finances.

This vulnerability has translated into a strength– even before the Canute has gone to market the dividends of this approach have been great. The Braillists members contrasted it with the excessive secrecy and closed off nature of many other projects which have, over the years, attempted and failed to reduce the price of digital Braille, leaving little explanation and many dashed expectations.[endnoteRef:37] [endnoteRef:38] As a consequence they have been willing to reciprocate by putting far more trust in Canute and going to great lengths to introduce Bristol Braille Technology into related networks of users and professionals.[endnoteRef:39] [37: 	“Braille e-books: Why can't you buy a budget e-reader?”, 9th of May 2014, Johny Cassidy, BBC News, http://www.bbc.co.uk/news/technology-27243376 
]  [38: 	In Touch, 21st of October 2014, Dave Williams, BBC Radio 4
]  [39: 	“Sight Village, Manchester”, 19th of September 2015, Steph Tyszka, Braillists, https://groups.google.com/forum/#!topic/braillists/v0LQmLc6xts 
] 


By these means the Canute project has found friends in the National Council of the Blind of Ireland, ChildVision, New College Worcester and elsewhere.[endnoteRef:40] While it would no doubt have been possible to have made these connexions without the Braillists, it would have been far more difficult and the relationships would have been less accommodating and less open. By placing its trust in the Braillists Bristol Braille Technology gains more intimate access to the wider blind community than it could have by other means. This widespread pro-active backing eases the route to market for, so long as the Braillists continues to expand, the number of Braille users with some sort of stake in Canute's success continues to increase. At the same time the expansion of the Braillists brings greater contact with organisations who are keen to field test units in controllable environments.  [40: 	“Notes on visit to Braille Production Centre, ChildVision, Ireland”, 6th of October 2015, Steph Tyskza, Braillists, https://groups.google.com/forum/#!topic/braillists/IGuvZSb4Lxk 
] 


It is hard for a small, outsider company to make in-roads into what often appears to be a closed market, or even to know where to look for those in-roads. But by allying itself closely with the Braillists or a similar community group, by focusing its publicity efforts on promoting this group instead of its own narrow interests, it can gain access to self-contained markets on which it can build early market penetration.

Clarity and focus

One consequence of the Braillists leading role in defining the Canute's design and early stage market positioning has been the clarity of its focus on education and literary consumption. 

Before partnering with the Braillists the Canute team had taken the conventional approach of seeking out the advice of experts in the field and studying market research done by organisations such as the Royal National Institute of Blind People.[endnoteRef:41] But because this research and these interactions took the form of “Canute is a promising technology; what should we do with it?” the answers tended to be alarmingly unrealistic in their expectations and scope. The refresh speed should be no more than X, it will need to reach Y many people in the first three years to make a difference, everyone expects it to work with Z, and of course it will have to match or surpass the feature-set of everything from A to W. The palette of options the Canute could choose to adopt was too broad and the design suffered as a result. [41: 	“Use of Braille displays”, 1st of June 2011, Heather Cryer and Sarah Home, Royal National Institute of Blind People 
] 


But by handing over partial ownership over the project to the Braillists their members felt compelled to seek the most viable compromise rather than make demands. One of their earliest recommendations was to avoid the term “refreshable Braille display” in favour of “Braille e-reader” and to pitch Canute initially at schools and the parents of blind children. There were, they posited, several compelling educational use cases which maximised the advantages of affordable, multi-line digital Braille. These included;
· Reinforcing formatting skills by displaying braille page layout with paragraphs, bulleted lists, headings and page numbers.
· Interpreting tabulated data such as tables, calendars and spreadsheets.
· Developing maths skills by showing arithmetic working, times tables, simultaneous equations and matrices.
· Reading musical arrangements containing multiple voices.[endnoteRef:42] [42: 	“How to make a Braille e-reader”, due for publication at CSUN on the 23rd of March 2016, Dave Williams and Ed Rogers, Bristol Braille Technology, http://www.csun.edu/cod/conference/2016/sessions/index.php/public/presentations/view/90 
] 


This meant several changes in practice;

1)	While the Canute had always been intended to be used in schools, the exact way that this would be ensured had never been broached. The Braillists membership had extensive experience of education in both special and mainstream schools; as pupils themselves, as Qualified Teachers of the Visually Impaired (sighted and blind), as school technicians, as librarians and as parents (again, sighted and blind).[endnoteRef:43] They were able to walk the Canute team through the process of using Braille in the classroom, co-designing the user interface in the process. [43: 	“Support for QTVIs and rehab officers”, thread opened 4th of December 2015, accessed 1st of March 2016, thread started by Paul Sullivan, Braillists, https://groups.google.com/forum/#!topic/braillists/Je663pZpTRo 
] 


2)	All plans for software development of the Canute's interoperability with screen readers and mobile phones were put on hold. Instead efforts were concentrated into making a simple, Open Sourced user interface for reading books, written in Python. This could then be modified with ease by the Canute team, staff in schools (those with a background in basic programming) or any of the many blind and sighted IT professionals amongst the Braillists.[endnoteRef:44] This could happen during the testing programme itself and would naturally develop the user experience into areas that are conducive to the specific circumstances the Canute was initially aimed at. This organic process removes much of the strain from the engineers and ensures that the final product is not just made with the Braillists' advice in mind, but actively created by them in situ. [44: 	Canute Mk8 repository for user interface, emulator and API, accessed 1st of March 2016, Matt Venn, Kaspar Bumke and others, Bristol Braille Technology, http://github.com/bristol-braille/canute-ui 
] 


3) The company can rely on the Braillists to support them in running test programmes with blind children; both with their contacts and with personal efforts. Indeed the programme to be run with New College Worcester in April came about as a direct result of the Braillists throwing its weight behind the decision to initially focus on education, following feedback from a previous prototype.

The choice to focus on education has helped Bristol Braille Technology explain that the Canute would not be in direct competition with existing single line displays, thus giving the company breathing room to grow into the market without going head-to-head with established players. But far more importantly it placed the very limited resources Bristol Braille Technology was able to bring to bear in precisely the most effective area for increasing access to Braille,[endnoteRef:45] in a manner which the Braillists were able to pro-actively support. [45: 	“How many children in America are not taught to read?”, accessed 1st of March 2016, National Federation for the Blind, https://nfb.org/braille-initiative 
] 


This positioning could not have been made so clearly by Bristol Braille Technology alone. Like many other companies with engineering talent and inventive ideas, it was too small to do thorough market research. Indeed its strategy – which relied on moving fast and fluidly through iterations of prototypes, running on fumes as funding for Braille projects is perpetually hard to find[endnoteRef:46] – made it impossible to wait for extensive research even if it were affordable. The Braillists partnership offers a rough and ready alternative to the traditional model of development; to place product development in the hands of well-informed members of the community, with whom you are able to be completely candid in confidence, and to trust in their judgement in the knowledge that they too will be held accountable for the final state of the product. This can be considered “frugal engineering”, a term which began as a study of Indian engineering practices in order to apply them to areas of Western industry.[endnoteRef:47] [46: 	“A year in Braille”, 31st of December 2014, Ed Rogers, Bristol Braille Technology, http://discuss.bristolbraille.co.uk/News/a-year-in-braille 
]  [47: 	“Jugaad Innovation”, 2012, Navi Radjou, Jaideep Prabhu, and Simone Ahuja, Jossey-Bass, http://jugaadinnovation.com/ 
] 


It is an example of how a small company, largely sighted in its make-up, could only meaningfully find the correct role it should play in making assistive technology for blind people thanks to inter-dependence with the Braillists. It is also an example of how the Braillists – or any group like them – can take control of the direction of travel for their own technologies.

Conclusion

The Braillists was formed by members of the blind community who were disinclined to remain passive recipients of Braille technology which they did not believe they had enough choice in or influence over, even when it could be afforded. The model of partnering with technology companies that they have adopted – which is just one aspect of the Braillists mission – up-ends the perception of entitled powerlessness by being mutually binding; the companies commit to being candid with the Braillists and to implementing their feedback, while the Braillists commit to tackling the difficult compromises inherent in design rather than simply lobbying for improvements.

The consequences of this equality between technology producer and user are profound. Bristol Braille Technology does not simply consult the Braillists when it is convenient to do so; it submits its plans and aims to the Braillists for criticism and approval. Moreover it formulates those plans – whether they are designs for a user interface or the intended route to market – in open consultation with the Braillists. In return the Braillists take joint responsibility for the product being developed. The final result is a product of the meeting of two different communities, the “maker movement” and the blind community, who may otherwise be unaware of each others requirements, conventions and limitations, even as the one strives to develop technology for the other.

This model, which builds on worldwide trends like the maker movement, made it possible for ordinary members of the blind community to team up with a few engineers attached to a local community workshop in order to effect radical change. Prior to the formation of the Braillists many of its members regarded themselves as unable to assert control over the Braille technology on which they either relied or were unable to afford. Prior to its partnership with the newly formed Braillists Bristol Braille Technology had had no hope of meeting the aim it had set itself in 2011, that of helping to reverse the decline in Braille literacy.

While the Canute has yet to go to market and the Braillists is still a young organisation it has already become apparent to all involved with Canute that this model of co-development with the blind community is hugely effective. It is to be recommended to any organisation or community looking make a radical change.


