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Abstract. 

Objective To explore and resolve any philosophical differences and pragmatic implementation issues to make the best of open innovation and end user participation in the Assistive Technology(AT) field. From this inform the design of the REALISE online open innovation community tool. 


Main content  Open innovation and user participation methodologies initially seem to be compatible. The definitions of Open Innovation and the claimed strengths and weaknesses, end-user participation and its strengths and weaknesses, and, a ‘marriage’ between these approaches are all presented. Further consideration reveals that evidence and usual practice in open innovation clashes with principles of user participation in the AT field and what is called ‘patient and public involvement’ in the UK.    
 

Results In trying to establish a design for the REALISE project online platform it became apparent to project team members that there are some philosophical clashes that impact pragmatic implementation. An approach to allow the best of these two methods to be utilized for the AT field is proposed. This draws on consistency of treatment of stakeholders. It maintains the likely scenario of AT users specifying their needs and, innovators and manufacturers proposing and implementing, respectively, solutions. How the proposed approach can work with user centred design and evaluation processes is also described to further demonstrate suitability for the AT field. The practical implementation of some of these findings can be seen in REALISE.


Conclusion  With the lack of hard evidence to draw on in a situation that incorporates methodological innovation it is necessary to systematically analyse and propose solutions to test. In principle it is possible to bring Open Innovation and User Participation together into a single logical approach that is self consistent and acceptable to the AT field. One important benefit should be natural involvement of users in the entire process – idea to product and use. The long term proof of the proposed solution by definition requires evidence acquired with more time and attempts to use it and to adapt it through collection of more evidence. 
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Introduction 

The UK Joint Information and Systems Committee’s Business and Community Engagement (BCE) programme funded the Realise project for one year1. Their goals were to improve UK institutions effectiveness and efficiency in BCE and one stream of funding focused on ‘open innovation’ specifically. Realise’s goals fitted within this stream by in turn focussing on, online open innovation for the context of assistive technology to access information technology(IT). 

The idea of open business models for innovation are relevantly recent2 but they have not only quickly developed their own terminology but also continue to innovate themselves3. Most open business practices have been conducted in high-tech markets. In software open innovation the process is perhaps greatly facilitated in that IT integrates easy communication, sharing, negligible manufacturing costs (after set-up) and common development tools. Well known successful Open Source projects include Linux, Mozilla OpenOffice and Apache. It can be a contentious field as debates are occurring over shades of openness, for instance those who believe all open source software should be free and those who believe less ‘free’ models are still acceptable4. Nonetheless the core principle is that the development and exploitation opportunities are shared amongst a community, a community that does not lie entirely within one legally discrete organisation or group of individuals. Indeed more typically that anyone can join, contribute, have access to the source code of the software and use the programs. 

Historically open source has been developed in ‘open’ communities and ‘open’ projects; it can be said from a business model point of view that the communication, sharing, project management and code development together is ‘Open innovation’, and this is how the term is used in this paper. Although it should be noted ‘Open innovation’ can be applied to projects with non-software outputs and indeed with AT for accessing IT, there may be some hardware components. The latter could be open or closed innovations without significantly affecting the discussion here.

The notion of employing open innovation, and in particular open source software, seems an eminently well suited strategy to meet the ambitions of the recent UN Convention on disability rights5. When people know of ‘open source software’ they tend to think of free software, and the latter is a help to assistive technology (AT) users who are a population who often have on average lower incomes. But also because the concept of ‘openness’ would seem to at least overlap with ‘inclusiveness’. And the latter is represented here by the use of user participation.

Unlike with open innovation, most people working in the AT field are well aware of user participation (i.e. ‘User centred design’, etc.) because it has become expected practice in the field. It is based on the principle that by obtaining input from people for whom the technology or service is intended, more valid guidance (data) is obtained. Increasingly there are drives to include such people – users or end users - in more activities of research and development projects6. In the UK health arena this has lead to some confusion with what is called ‘Patient and public involvement’ or PPI. This has its own complementary validity as it is about consulting with one or a few end users or users (who preferably can represent more than their individual perspective), right from project idea through to dissemination of results. They should help with some or all of, identifying the right topic or focus of a project, help provide contacts, wording of communications with the target population (including information sheets, questionnaires etc.), convince funders of the need, and disseminate to their peers about the project. These PPI people should never also be users who participate in the user centred design specification or evaluation steps on the same project because this could introduce an individual design fait accompli that doesn’t meet needs of others.

The goal of this paper is to present an analysis of the issues in bringing the business originating open innovation and design originating user participation methods together; primarily for the benefit of improved innovation of AT that is used for accessing IT. They both involve human interaction as a core activity and would seem to be compatible. The following section establishes definitions and summarises typical practice in the use of the methods (most relevant to Realise). An summary of the Realise project in terms of its goals, the team expertise and the first identification of possible problems is then presented.
1. Baselines 
1.1. Open Source and Innovation

Definitions: As indicated before because of differences in view point in the field there is some variation of definitions, the ones given below are proposed here to have distinct and perhaps more transparent meanings for each :

· Open Source : software code that is available under terms of a standard open licence; typically freely available to see, use and edit.

· Open community : people who have joined a group of others interested in a particular open source program or suite of programs to collaborate and innovate to the benefit of themselves and others; typically with a leading sub-group or individual.

· Open development
 : a specific form of activity where not only is the code open source but development plans and activities – on the code and business opportunities - are openly shared

· Open Innovation : a process or activity where not only are all the above processes involved but ideas and specifications of innovations to the code, business plans, etc. are shared with the community in advance of their implementation.

Typical ways of working : Most well established open communities are primarily driven by businesses and developers, with technically savvi users also being engaged to varying degrees. Consequently, especially historically, many of these open communities expect behaviours and communication based on a fair degree of technical knowledge and familiarity of the terminology. Approximately 80% of code development is reckoned to be funded – contrary to outsiders expectations. 

1.2. User Participation

Definitions : typically participation takes one of three forms : 

· As a participant (subject) in a trial; the person is being studied in a project specific context; often where objective measures are the main data to be collected and subjective data is less significant.

· As a participant in a study where their views and observations, before, during and/or after an intervention or experience are typically of significant importance; there may be a combination of subjective and objective data (user centred design usually is of this type).

· As an advisor and ambassador for a study (or project); this equates to PPI. 

Typical ways of working in the AT field: users views are acknowledged as very important in design. While for people with communication impairment communication can be difficult, in general the need to prepare for and manage effective communication is accepted practice. A variety of frameworks for user participation exist7-10 but focus groups or individual interviews are commonly used to obtain views. The relevance of results from an individual depend on whether it is reasonable to assume, a single’ average’ solution is viable (the anticipated case when objective measures are used with many users), a solution that is adaptable to meet many or even diverse needs is desireable, or a solution for only that individual is sought. Data from many users may help answer the question of which scenario is approriate. In the case of PPI, the users views are taken as only indicative for other users. 

1.3. The Realise context 

Realise’s internal primary goal was to develop as an open innovation itself, a prototype online platform that would support open innovation of new AT (for accessing IT) that included appropriate stakeholders in the collaboration. For the funders this was purely an experiment in online facilitation of open innovation in general. The project team included several members with moderate to extensive knowledge of AT user centred design, while all had experience of open source projects, expertise from OSS Watch on what made for good practice (i.e. that would lead to a viable and successful open innovation projects) was needed. 

Discussions on the detail of what each methodology typically required and worked soon showed some potential differences. Since neither is deterministically derived there could be no question of one simply being right and the other wrong. What was needed was logical reasoning that allowed resolution of these apparent differences – so that as much as possible neither approach was invalidated or undermined. 

2. Analysis 

Tables 1 and 2 show SWOT analyses (Strengths, Weaknesses, Opportunities and Threats) to characterise those aspects of open innovation and user participation, respectively, that are most relevant here. It should be noted that they are not comprehensive as each stakeholder group would have their own collective SWOT results and there is not space to include all of these. These provide a starting point for interpretation and adding other considerations. 

In Table 1 some entries are underlined because their impact is likely to be increased by inclusion of significant numbers of end users joining the open community, in some cases the AT context may increase this even further (e.g. items 9-11 and 15-17).

Table 1. SWOT analysis of Open Innovation (underlined items are emphasised by end user inclusion in community)

	Strengths
	Weaknesses

	1. More people thinking about the needs

2. More people thinking about the solutions

3. More people developing answers

4. Sharing needs

5. Sharing ideas for solutions

6. Sharing the development workload

7. Keeping up with competitors
8. Implicit business networking and collaboration opportunities
9. Market engagement more broadly based

10. Target population is empowered
11. More robust against closed competition
	12. Unfamiliar way of ‘working’ to many stakeholders

13. Language and attitude barriers between stakeholder groups in community 

14. Management overhead and sustainability of the open community

15. Restricted to exploitation through ‘added value’

16. Information sharing is open and so uncontrolled and can be unsystematic

	Opportunities
	Threats

	17. Lower development costs

18. Better idea of what is needed

19. Early intelligence on market size

20. Early adoption

21. De facto standardisation

22. Driving competitor product designs
	23. Negative business perceptions, re: profitability, destructive innovation, lack of control

24. Research and manufacturer innovators gain in sharing is not clear

25. Usually in code development stages only developers get paid


Many of the items listed above are either immediately understandable or soon reasoned for an online community that supports a particular open project. Those that most deserve explanation include : item 12, if a compromise on ways of working is introduced to improve end user- professional interaction then not just many but most community members will find it at least different; item 22 is about how the existence of an open source version of a product may force competitors to create or improve similar products; item 24, is inspired by innovators who were invited to submit ideas only in terms of the needs addressed, would not, for fear of identifying this as a potential topic for a funding or business competitor11.

Table 2. SWOT analysis of User participation in technology projects (excludes consideration of PPI)

	Strengths
	Weaknesses

	26. Identifies needs and wants

27. Translates needs and wants to design specification

28. Provides evidence of usefulness

29. Participants are empowered

30. More likely people get what they can use and want – ensures the design is at least close to right

31. Systematic
	32. Time consuming – slows time to market

33. Resource consuming – can be expensive

34. Can be difficult to find the funding

35. Can be difficult to quantify market

36. Can be difficult to find enough end users

37. Can be very complex

38. Strongest levels of evidence favoured by organisational purchasers impossible to achieve for some populations

	Opportunities
	Threats

	39. Better solutions

40. Better marketing material

41. Better market capture
	42. More superficial evidence is used instead

43. Competing  innovation makes it redundant

44. Regulatory bodies tighten requirements, e.g. CE marking, levels of evidence


On the Strengths and Opportunities side of the Table 2 there are parallels with those for Open innovation, hence the original belief that there is overlap and that they should work together. There are also strengths and weakness that could produce a nett reduction in weaknesses in combing the two methodologies (e.g. 16 with 31, 36 with 1, 4, 9&10). Also for some populations item 10 will be an improvement on item 29.
The marriage of open innovation and user participation methodologies can be proposed as a sequence of steps, taking steps or principles from both. The following ‘regimen of steps’ is simplified to highlight the participatory design:
1. OC -  identifies the need, first thoughts on solutions and who is interested in taking it forward to a project

2. OC : A leadership or project team is formed with terms of reference; UCD the latter establish consideration not to just fund the coders but others too, especially users and end users

3. UCD/OC – project team interpret information from 1 and form a specification for the solution and project plan

4. OC : project team ask for open community to confirm specification

5. UCD/OC – project team develop prototype

6. OC – project team ask open community to test software

7. UCD – project team systematically trial the prototype with research participants; the latter being people not members of the open community

8. OC – project team share the anonymised findings and analyse them with the open community

9. UCD/OC – project team specify amendments to software and project plans and return to step 3 if necessary

Key : OC implies a classic Open innovation community activity; UCD implies a classic user centred design activity; UCD/OC implies an activity that could be viewed as typically occurring in both. 

3. Discussion 
Inclusion of significant numbers of AT users in an open community is more important than in many, if not all, other communities. This is because of the need to consider developing solutions that are adaptable and that don’t assume it is ok to just have a fixed solution based on the notion that the majority can work with an ‘average’. At the same time should it happen that the latter assumption is ok for all or some design features, then it should be pursued in designing the solution.  

Bringing together open innovation and user participation implies a need to consider the safety and preventing unnecessary disruption to the users. Particularly because people with disabilities can have their IT set up for them they are not always able to independently install and remove new software. The open community should therefore at least for this group – but it would obviously also be useful for the rest of the population – arrange things so that installation and especially removal is as easy as possible. The latter with no repercussions, i.e. that it returns the users IT to its previous state – otherwise they could be left without use of their IT. And that could impact not just use of IT, but their communication, environmental control and mobility. 

The shown regimen of combined use of methodologies does include consideration of the enhanced potential for peer reviewing and networking for exploitation opportunities that open innovation affords. Introducing the systematic approaches from the user participation techniques to the open community is in the authors opinion likely to be counterproductive, The systematisation of the processes is likely to inhibit creativeness not least because more steps or activities would become closed to the project team. 
Clearly both methods have faults and situations or populations it would be difficult to engage all stakeholders in. The proposed combined regimen shows that it would be possible for many studies to consider this approach. However, there are potential pitfalls in the proposed regimen. Firstly, should end users or indeed other users who participate in the ‘care free’ open community be consented as in an ethical procedure? If so this may reduce enthusiasm for the open community. There are also potential regulatory issues to be aware of, i.e. the need to CE mark any ‘medical device’ and this includes software since changes in 2010. Another potentially significant issue is making sure the members of the open community are not also ‘research’ participants. This will not always be easy.
4. Conclusion 

The Realise project brought experts from the AT and Open Innovation fields together. Identified contradictions in standard approaches in these methods suggested a way had to be found that would resolve any difficulties. 

There are three proposed innovations that have come out of this joining of methods in the field of AT. The first, modification of communication and attitudes in an open community that will properly engage at least less-software-expert people. The proposal to pay not just developers but others involved in the leadership team is a departure from typical practice in open innovation elsewhere. And finally, the proposal for a way to work with formal research based user participation and open communities on the same project. As with any proposals for new methodologies these need to be tested and developed. Realise while completing developing a website as a prototype open community platform that supports the creation of multiple new application specific open communities12 did not have time to test the proposed innovations. It is hoped that funding can be found to continue the project both in terms of evaluation but also in further cycles of design.
Apart from the lack of multiple languages there is no reason why the site should not be used across the Internet in many countries. Adding such language support and further innovations could make a good international project.
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