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This paper summarizes the results of an online study on stakeholder involvement, user-

centered design methods, and communication practices. Overall, 27 Austrian organiza-

tions actively involved in innovation projects focusing on the develop-ment of solutions in 

the field of Active and Assisted Living (AAL) took part in the study. The results reveal a 

wide involvement of various stakeholders in most projects, however insurance compa-

nies and public authorities are rarely actively involved. With regard to methodological 

approaches, our results show a high lit-eracy on advanced user research methods, but 

only a limited variety of methods actually applied. Finding a common language and choo-

sing the right ways to communicate user requirements have been identified as a neces-

sity for successful collaboration within AAL project teams. 

1 Introduction 

There is a variety of projects aiming at developing innovative services and products for 

the ageing society funded by European as well as national programmes. For example, 

within the Active and Assisted Living (AAL) programme of the EU, projects in the field of 

information and communication technology (ICT) for active and healthy ageing were co-

financed with a budget of approximately 700 million Euro between 2008 and 2013 [1]. In 

this period Austria was involved in a total of 55 AAL programme projects with 101 different 

organizations [2]. Despite all these efforts, bringing promising solutions to the market is 

still very challenging. 

There is wide agreement that an active involvement of all relevant stakeholders is a key 

factor for successful innovation. Within the projects of the first AAL programme, “a majo-

rity of projects integrate users in some form, most commonly in the requirements and 
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testing phases“ [3]. However, a comprehensive view on the involvement of different sta-

keholders in AAL projects is missing and methodological approaches as well as commu-

nication issues in this context are insufficiently addressed. 

In order to exchange experiences and to develop best-practices, a working group focu-

sing on requirements elicitation and user-centered design within AAL projects was es-

tablished within the Austrian innovation platform AAL Austria [4]. Aiming at investigating 

stakeholder involvement, user-centered design methods and communication practices 

within AAL projects, the working group carried out an online survey within the Austrian 

AAL community. The results of this study contribute to the discourse on new innovation 

paths for stakeholder involvement and the creation of new methods and tools to support 

the development of products and services for an ageing society. 

2 Related work 

User-centered design (UCD) is a widely established practice to focus on user needs [5] 

and to address these during the development and evaluation process of computer sys-

tems [6]. It provides a valuable and standardized approach that allows potential users of 

a system or product to shape the design process based on the identified needs derived 

from the requirements analysis [7,8]. However, when developing products for older 

adults, one of the major problems is that their specific needs are often not addressed 

properly. 

Participatory design (PD) approaches provide a set of theories and practices [9] that al-

low involving users more actively and aim at “collaborating with the intended users 

throughout the design and development process” [10]. This approach allows for better 

addressing user needs and requirements, e.g., when developing cooperative systems 

[11]. 

Within user-centered and participatory design trajectories, clear communication is key, 

i.e., communication among the members of the design and development team as well as

communication with (potential) end-users and stakeholders. Some recent studies have

investigated the pitfalls and challenges of UCD and PD approaches [11,12,13], focusing

on the involvement of older adults and their informal caregivers. However, a comprehen-

sive view on the involvement of different stakeholders in AAL projects is missing.

Over the last years, a number of initiatives were implemented in order to improve metho-

dological approaches and to address communication issues. A set of useful methods and

toolboxes was developed. For example, funded by the AAL Programme, a toolbox of

methods for the integration of users throughout the innovation cycle was compiled [14].

In order to facilitate the communication in AAL project teams and to familiarize develo-

pers with the living conditions and personal traits of older users, a set of Personas re-

presenting the age group 60+ was developed [15]. Guidelines for the involvement of dif-

ferent stakeholders in the development of business models for AAL solutions were deri-

ved within a study funded by the Austrian Research Promotion Agency (FFG) [16]. In

order to raise the awareness for ethical implications in early stages of the innovation

process, a model for the ethical evaluation of AAL solutions was elaborated [17].
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In order to intensify the exchange and reflection on the implementation of UCD and PD 

approaches within the AAL domain, workshops were organized and dedicated working 

groups were initiated. The proceedings of the “Symposium on Challenges and experi-

ences in designing for an ageing society” [18] provide a comprehensive reflection on the 

role of older adults as co-designers as well as on challenges related to the elicitation and 

implementation of user requirements in AAL projects. In order to foster the exchange of 

experiences and to increase the knowledge about established UCD and PD approaches 

within the Austrian AAL community, a working group focusing on requirements elicitation 

and user-centered design was established within the Austrian innovation platform AAL 

Austria [4]. 

The study at hand contributes to the ongoing discussion on how to address the needs of 

different stakeholders through active involvement. Moreover, the results can be the basis 

for the creation of innovative methods and tools for the development of products and 

services. 

3 Study description 

In order to investigate stakeholder involvement and the application of user-centered de-

sign methods and communication practices in Austrian AAL projects, we carried out an 

online survey. Participants were recruited via different channels, e.g. mailing lists for pe-

ople working in the field of active and assisted living. Hence we could address a variety 

of different stakeholders, i.e. researchers as well as care experts, designers, developers. 

The recruitment happened during a period of two months. Overall 47 participants took 

part in the survey, of which 27 questionnaires were fully completed and could be consi-

dered for the evaluation. 

The questionnaire consisted of five main parts. Part 1 included demographic questions 

(e.g., age, gender) and was aimed at assessing the participant’s involvement in AAL 

projects (e.g., role in AAL projects, duration of active involvement in AAL projects). Parts 

2-4 focused on assessing information about methods to assess user requirements, to 

communicate these requirements, and to evaluate them. Here, participants were asked 

to indicate to what extent they are familiar with different methods and in which areas 

these methods are applied. Finally, in part 5 participants were asked to indicate (based 

on an example project) what kind of methods they applied, to what extent these methods 

were considered useful and the biggest challenges they see for user and stakeholder 

involvement in AAL projects. 

For this paper, we particularly focus on the results of the example project, which are 

described in the following section. 
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4 Results 

This chapter is structured as follows. We first provide an overview on the sample of our 

survey. Afterwards, we give some information on the nature of the example projects and 

provide the most important results with regard to stakeholder involvement and the me-

thods applied. 

4.1 Sample description 

Overall 27 participants fully completed the questionnaire, with slightly more female parti-

cipants (N=16) than male (N=11). The majority of participants had a background in com-

puter science (N=8), 6 participants indicated that they had a background in social sci-

ences and 6 participants in the field of care, care management and health economy. The 

other 7 participants had diverse backgrounds such as economy or mathematics. 

The majority of the respondents were working in research (N=18), 4 participants in in-

dustry, 3 in non-productive industries, and 2 participants indicated that they are working 

in other organizations, e.g. special interest groups. At the time of responding to our study, 

participants were actively involved to AAL projects between 1 and 11 years (avg. = 5.04 

years). 

4.2 Example projects 

With regard to the composition of the project consortium, 18 out of the 27 example pro-

jects were international projects, involving project partners from different countries, 7 pro-

jects had only Austrian partners and 2 were in-house projects conducted by a single 

organization. The projects addressed a variety of different usage contexts (see Figure 

1). Almost two thirds of the pro-jects (N=17) addressed topics of care, prevention, and/

or rehabilitation, more than half (N=15) dealt with communication, almost half (N=13) 

addressed the topic of monitoring health data and personal safety or fall detection and 

almost one third (N=8) cooperation. Another 5 example projects covered the topic 

mobility and navigation. 
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Figure 1. Usage context of projects (N=27, multiple responses possible) 

On average, the project teams were composed of 7 project partners (i.e., organizations 

involved). The majority of projects involved developers (N=23) and researchers (N=22). 

Two thirds of the projects (N=18) involved experts in the field of care and in more than 

one third of the project teams either designers (N=12) or other additional stakeholders 

(e.g., solution or service providers) were involved (see Figure 2). 

Figure 2. Stakeholders involved in project teams (N=27, multiple responses possible) 

4.3 Stakeholder Involvement 

Throughout the duration of the project various stakeholders were involved within the ex-

ample projects, ranging from primary and secondary end users to care experts, end user 

organizations as well as public bodies and insurance companies. With regard to the dif-

ferent development phases (e.g., requirements assessment, development), projects 

showed differences related to the stakeholder involvement (see Figure 3). 
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Primary end users were particularly included in the pilot testing, the evaluation of the 

developed solution (N=25), and to assess requirements (N=20). Almost one third (N=10) 

indicated that end users were involved in the system conceptualisation as well as the 

development and optimisation. Only in very few cases were primary end users involved 

in initiating project ideas (N=5) or in market launch (N=4). 

More than half of the participants (N=14) indicated that family, friends, and acquaintances 

(secondary end users), were not involved. Almost one third (N=8) of the participants in-

dicated that secondary end users were involved in the requirements analysis and to eval-

uate and test the solution in a pilot. Only in a few cases they were involved in the system 

conceptualization (N=3), development and optimization (N=3), to initiate the project idea 

(N=2) or market launch (N=1). 

Care experts were involved in a broad variety of project phases. More than half of the 

participants indicated that care experts were involved in the requirement analysis (N=18), 

to initiate project ideas (N=17), the system conceptualisation (N=16) and evaluation and 

pilot testing (N=15). More than one third (N=11) actively involved care experts in the 

system development and optimisation and one third (N=9) when launching the product 

on the market. 

Figure 3. Involvement of user groups in different phases of the project 

(N=27, multiple responses possible) 

End user organizations were quite actively involved throughout the course of the project. 

More than two thirds (N=20) of the respondents indicated that the end user organizations 

were involved in the requirements analysis, two thirds (N=18) in the evaluation and pilot 

testing, almost two thirds (N=17) in the system conceptualisation and the initialisation of 

the project idea. Almost half (N=13) involved them in the system development and opti-

mization. Only one third (N=9) indicated that end user organizations were involved when 

the product was launched on the market and only five respondents did not include end 

user organizations at all the project.  
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Insurance companies and public authorities were very rarely involved in the projects. Just 

2 participants indicated that they included public authorities, either for defining the re-

quirements (N=2), for the evaluation and pilot testing (N=2), when launching the product 

on the market (N=2), for the initialization of the project idea (N=1) and for the conceptu-

alization of the project idea (N=1). 

Hence, based on the example projects, we see that primary end users as well as care 

experts and end user organizations were quite actively involved in a variety of different 

projects phases. In contrast, insurance companies and public authorities were hardly or 

not involved. 

4.4 Methods applied 

In order to better understand which methods were applied in the different phases of the 

project, participants were asked to indicate (based on a predefined list) whether these 

methods were known and whether they were considered useful for certain goals. The 

majority of projects (N=22) carried out field studies. In almost half of the projects (N=15) 

lab studies were conducted. Only a minority of projects carried out a living lab study (N=5) 

or other studies (N=4). In two cases, no user studies were conducted at all. 

Figure 4 shows the methods for requirement analysis applied within the example projects 

and the participants’ rating on how these methods helped to achieve the goal. Question-

naires (N=25), interviews (N=22) and focus groups (N=18) were the most commonly used 

methods, closely followed by workshops (N=16) and observations (N=12). Methods such 

mock-up tests (N=7), cultural probing (N=5), contextual inquiries (N=2), and shadowing 

(N=1) were used least often. 

Figure 4. Methods for requirements analysis applied in project 

(N=27, multiple responses possible) 
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For the visualisation of requirements, use cases (N=21) and scenarios (N=19) were the 

most commonly used methods, closely followed by personas (N=17). Story boards were 

only applied in few projects (N=6) (see Figure 5). 

Figure 5. Methods for visualization of requirements applied in project 

(N=27, multiple responses possible) 

For system evaluation a broad range of methods were applied (see Figure 6). Question-

naires (N=22) and interviews (N=21) were again the methods applied the most, followed 

by workshops (N=15) and diaries (N=13). Cognitive walkthrough (N=3), physiological 

measures (N=3), co-discovery (N=2), and experience sampling (N=2) were rarely ap-

plied. 

Figure 6. Methods for system evaluation applied in project (N=27, multiple responses possible) 
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4.5 Communication within the project team 

A majority of the participants (N=20) stated that there were no communication problems 

within the project team. However, in 7 out of 27 projects, communication problems arose 

in different phases of the project: In 2 cases problems were reported for the conception 

and development phase and in 1 case for communicating needs and requirements to the 

developers. Furthermore, the methods for visualizing requirements (e.g., use cases or 

scenarios) weren’t seen as sufficient in order to fully convey user needs. In addition, 

problems related to the implementation of requirements in the design were reported. 

Communication problems mentioned occurred between researchers and developers 

(N=5), developers and end users (N=3), as well as between researchers and end users 

(N=2). Potential reasons why needs could not be considered in the design mentioned by 

the participants were technical problems (e.g., non-functional prototypes), financial 

and/or personal limitations, and conflicting interests of project partners. 

5 Discussion 

The results give a good overview of the user-centered practices in the development of 

AAL in Austria, with 27 respondents. The respondents covered a large diversity, including 

people working in companies, services, research institutes and universities, as well as 

from disciplines including computer science, health professions, sociology and others, in 

a variety of roles. 

The results give a positive picture and indicate that the large majority involve end-users 

for both requirements definition and evaluation. Furthermore, most projects also include 

experts from the care sector. Family and friends were not included by more than half of 

respondents, however, it is not clear if they are actually users for those systems. 

Some important points of discussion include the involvement of stakeholders, the me-

thods used for gathering needs and evaluation, and the communication problems. 

5.1 Involvement of stakeholders 

The results indicate that insurance companies and public authorities are rarely involved 

in the projects. Particularly the concentration of end-user organizations in the commercial 

launch seems meaningful, where public authorities and insurance companies could po-

tentially fund technology. Insurance companies are generally more interested in investing 

money in younger customers and prevention. One strategy would be to gather evidence 

that the solutions work and can potentially save costs for accidents. Another would be to 

focus on long-term care insurance and savings there. The lack of interest on the part of 

insurances may relate to the fact that the term AAL does not have a good reputation. The 

slight rewording from Ambient Assisted Living to Active and Assisted Living, but leaving 

the abbreviation the same, is not likely to change that. Using different terminology, such 

as Smart Living, Healthy Aging, etc. may also increase interest for other groups, such as 

insurance companies. 
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5.2 Methods for gathering needs 

The results show that projects tend to apply rather basic methods to collect information 

about users and usage, such as interviews and questionnaires. Specific user-centered 

methods such as contextual inquiry and shadowing were not known by a large proportion 

of the respondents. This is surprising as for example a toolbox has been developed to 

spread knowledge about user-centered methods in the AAL domain [14]. This is particu-

larly concerning as to date not many systems are on the market, which could indicate 

that the needs are not being researched sufficiently during the development, before it is 

too late to change things. This raises the question of whether people are not familiar with 

the toolbox, or do not feel the need to use it.  

Furthermore, the results indicate, the specific user-centered methods, such as contextual 

inquiry, are not considered to be relevant to the development of business models. This 

needs to be addressed, as business model development is important for getting systems 

to market, the current focus of the AAL programme. Thus, it would be valuable to evaluate 

the toolbox with respect to applicability for business models and, if possible, extend it to 

include information and methods for this aspect.  

One limitation of the questionnaire is that it has not been assessed whether all stakehol-

ders involved can be considered relevant for the specific use case addressed in a project. 

For example, with monitoring systems in private homes alarms may be answered by both 

family members and professional carers depending on the time of day. With similar sys-

tems inside a care facility, only professional carers may actually receive alarms. In the 

first case, it is important both stakeholders are involved, in the second family members 

may not be necessary. 

5.3 Methods for evaluation 

The results show that there is agreement that a pilot is a valuable method for evaluation, 

and almost all respondents reported using it. Perhaps due to this, methods like eye-tra-

cking that are known, but not readily combined with a pilot, were not used. As in gathering 

needs, some specific user-centered methods like cognitive walkthrough and heuristic 

walkthrough are not known to a large number (>= 1/3rd) of the respondents. 

Project teams also need to consider what needs to be tested for the system in question: 

is it just technical qualities of the system, the usefulness of the system or whether it will 

be successful on the market. The goals effect the appropriate methods. For example 

reliability cannot be accurately determined without long-term tests, but marketing aspects 

can be ascertained with more superficial methods. 

One limitation of our questionnaire is that there might be some ambiguity or lack of clarity 

about what the some of the methods meant to the respondents. This particularity applies 

for pilots, which in practice can refer to long-term test, or just a test in the end environ-

ment. Additional insights could be gained by asking respondents to provide additional 

information about the way the methods, e.g., pilot studies, were applied. 
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5.4 Communication problems 

Although the results show that in most projects no particular communication problems 

occurred, we could identify difficulties in the communication between different stakehol-

ders, especially between researchers and developers. To some degree this comes back 

to the methods for analysis and evaluation discussed earlier. Project members need to 

be clear that simply defining some scenarios does not mean that the user requirements 

have been completed to a degree to ensure success. Communicating information to the 

design team appears to work, however, if the information is not passed on to the develo-

pers, relevant scenarios may not be considered during the development or incorporated 

in test cases. 

To support success, changes may be needed in the development process itself. Encou-

raging a more agile approach could support increased communication by shortening the 

time between development and test. However, at the same time caution is needed, as 

others have indicated that in agile projects more informal usability methods like work-

shops tend to be used [19]. In addition, an increased awareness is needed about the fact 

that different stakeholders have different needs and interests, so that involving just one 

group is not sufficient. Finally, ways need to be found to balance the needs of the different 

stakeholders, particularly where the development teams make day-to-day design decisi-

ons that can adversely affect other groups. 

6 Conclusion 

The results of our study illustrate that user-centered research practices are already ap-

plied within most projects aiming at the development of innovative products and services 

for an ageing society. If applied, user research methods seem to contribute to addressing 

user needs. Although a variety of different stakeholders are involved, we see a potential 

in the involvement of public authorities and insurance companies. Their involvement 

could open up new paths for introducing AAL solutions to the market. 

Based on our results we see a need for activities to actively promote knowledge about 

best practices and advanced methods within the AAL community. In addition to collec-

tions of methods and the development of methods, we suggest platforms that enable an 

active exchange on best practices and successful methods as beneficial, e.g., workshops 

or online platforms. As future work our working group aims at establishing platforms for 

exchange within the Austrian AAL community. 
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