
K.K. Kimppa et al. (Eds.): HCC11 2014, IFIP AICT 431, pp. 78–91, 2014. 
© IFIP International Federation for Information Processing 2014 

Human-Driven Design: A Human-Driven Approach  
to the Design of Technology 

Marketta Niemelä, Veikko Ikonen, Jaana Leikas, Kristiina Kantola, Minna Kulju, 
Antti Tammela, and Mari Ylikauppila 

VTT Technical Research Centre of Finland, Tampere, Finland 

Abstract. In the midst of the many large-scale societal and technological trans-
formations, there is a need for design approaches that respect human values and 
needs and are able to integrate multiple perspectives into technology design in 
order to work for outcomes that are interesting, feasible and sustainable in all 
senses of the term. For this purpose, we discuss a possible approach to the de-
sign of technology that is driven by human and social values, is collaborative in 
nature and reflective in terms of responsibility and ethics in the design. We call 
this approach ‘Human-Driven Design’ and argue that it is needed especially 
when designing for enabling and emerging information and communication 
technologies. A human-driven design approach should focus on the early phases 
of design, be strongly future-oriented and aim to contribute to innovation for a 
sustainable society and better quality of life in the future. 
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1 Introduction  

It has become increasingly important in the field of human-computer interaction 
(HCI) to understand the demands and opportunities that societal changes bring to 
technology development and interaction design. The grand challenges, such as cli-
mate change, an ageing population and the economic crisis, demand participation by 
and contributions from everyone, and HCI, combined with technology development 
and its vigorous expansion into our everyday lives, plays a key role. To deal with this, 
the intersection(s) between people, technology and design in HCI need(s) to be re-
thought and the human-centred practices need more human values put into them (e.g. 
[1, 2]; see also [3]). Human values and needs should be better integrated into design 
to obtain solutions that are sustainable in all senses of the term. 

There are a variety of approaches or frameworks that specifically emphasise a hu-
man perspective in design, such as participatory design and value-sensitive design, to 
mention a couple. In this paper, we review five of these frameworks and formulate 
this understanding for a more generic human-driven approach (or strategy) to design – 
Human-Driven Design (HDD). As shown later in the text, this approach is based on 
emphasising human and social values, seeking true collaboration and empowerment 
with various stakeholders in the design process, and being reflective in terms of  
responsibility and ethics in design.  
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As a term, human-driven design has been introduced before by Braund and Schwit-
tay [4] (we present their perspective in Section 2.2) and Ikonen [5]. Ikonen presents 
HDD as an approach to the design of future smart environments and emerging ICT and 
describes HDD as an “approach which broadens the perspective from focused product 
or service development process model to the more holistic design perspective”. Ikonen 
also describes stakeholder-based design that “furthermore broadens the scope and role 
of involved participant groups in the actual design process”. Ikonen further calls for 
ethical assessments that should continue through the design process. Ikonen calls this 
resulting combination empowering design. 

Based on our review, we agree that HDD should integrate the three perspectives en-
dorsed in [5]: it should be holistic, strive for collaboration with different stakeholder 
groups and be ethically reflective. The present paper elaborates on our understanding of 
what human-driven design is in more detail for each perspective.  

We characterise HDD as follows: 

1. HDD takes a human and social view of users of technology as individuals and 
members of human social groups, such as family, organisation or community, and 
as consumers. The starting point of the design is the human being and her or his 
needs, goals and desires. The design is based on a deep understanding of the users’ 
values and circumstances. 

2. HDD is participatory in terms of promoting collaborative and co-design methods 
to empower users and other stakeholders in design and to ensure successful design 
outcomes. 

3. HDD is responsible in terms of being aware of human, societal and ethical values 
related to a particular design and reflecting them in the design in order to make the 
technology support the wellbeing and activities of people as well as sustainability 
(social, environmental and economic). 

Similarly to [5], we find the human-driven approach especially relevant in the con-
text of emerging technologies and their future impacts. As technologies embed and 
intertwine in our everyday lives, they will also shape it and society: technology is in-
creasingly something “we live with, not simply something we use” [1]. In some sense, 
to design technology is to design our future lives. Therefore, the design of technology 
should be formulated with an insight into human and societal phenomena and  
problems, sustainable development and business demands.  

From this perspective, the design target of HDD would not just be human-computer 
interaction but broader Human-Technology Interaction (HTI) that emphasises the im-
portance of research and design considerations that extend beyond the ‘normal’ user-
computer combination. HTI addresses the interaction between users, technology and the 
physical and social environment [6]. In HTI, there is particular interest in the way tech-
nologies mediate the interaction between human actors and the environment, and in how 
to develop artefacts for the human-environment interaction. The holistic perspective of 
HTI is important when the purpose is to design solutions for human or societal problems 
(for example, to improve quality of life; see, e.g., [7]) and not just solutions for and 
within a certain technology. In practice, our current thinking about HDD is mostly based 
on developing ICT and emerging ICT (e.g. applications and services based on ambient 
intelligence). Therefore, with ‘design’ or ‘technology design’ we mainly refer to the 



80 M. Niemelä et al. 

design of the interaction between humans and computer systems, especially emerging 
information and communication technologies and systems.  

With this paper, we hope to open discussions with other HCI/HTI researchers or 
designers who feel they could benefit from having a more holistic, human-driven 
approach to apply to design. 

We proceed as follows. First, we position HDD in the field of HCI/HTI research by 
discussing some influential frameworks and research that form its basis: Human-
Centred Design, Participatory Design, Value Sensitive Design, Human-Driven Design 
and Research, and Life-Based Design. Next, we elaborate on HDD by examining its 
three principles. Finally, we discuss what is still needed to develop HDD as a useful 
alternative to designing emerging (information) technologies. 

2 Related Frameworks 

2.1 Human-Centred Design 

Human-Centred Design (HCD) is the prevailing general human-perspective frame-
work for the design of interactive products, services and systems [8]. The aim of HCD 
is to make systems usable and useful by focusing on the users, their needs and re-
quirements. The ISO standard for HCD defines both ‘usability’ and ‘usefulness’ 
broadly: for instance, usability may include aspects of use that are typically associated 
with user experience, such as emotional pleasure. Applying HCD to design should 
show, for example, increased productivity, improved ease of use, and user experience 
or reduced discomfort and stress.  

HCD emphasises understanding the users and contexts of direct use, and it recom-
mends the involvement of users throughout the design and development, including 
long-term monitoring of the product. HCD also addresses the impacts on stakeholders 
other than direct users. 

The HCD standard also includes a perspective on sustainability [8]. Economic sus-
tainability is supported as HCD provides cost-effective solutions and reduces the risk 
that the designed product will be wasteful or rejected. As the application of HCD 
results in products that are better for the health, well-being and involvement of their 
users, it supports social sustainability. HCD indirectly contributes to environmental 
sustainability as it encourages consideration of the long-term implications of systems. 

The HCD framework provides several important principles for HDD: the human 
perspective itself, as well as a broad understanding of the users and their context, and 
the stakeholders. However, HDD should apply ethical and responsibility reflections 
more prominently in design. One reason for this is that emerging technologies often 
raise ethical considerations. For example, in the case of ubiquitous computing, ethical 
concerns have been raised, especially from the point of view of privacy, confidential-
ity, integrity, availability, trust, control and autonomy (e.g. [9]). Another issue that we 
have found to be underemphasised in HCD is justification and meaning of technology 
to users. 
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2.2 Participatory Design 

Participatory Design (PD) is another well-established human-centred approach that 
emphasises active involvement by the users and all the stakeholders in design. PD 
involves or proposes: 1) mutual learning between users and designers about their 
respective fields, 2) the use of tools in the design process that are familiar to the users, 
3) envisionment of future work situations to allow the users to experience how emerg-
ing technologies may affect the work practice, and 4) the importance of starting the 
design process in practice for the users [10] (referred to in [11]).  

The original purpose of PD was emancipatory, to empower workers by involving 
them in the development of new systems for the workplace. Since then, PD has been 
applied to the development of systems outside the work context, such as leisure ac-
tivities, entertainment and social service provision [11]. As the design focus of PD has 
evolved, the understanding of what PD is may also have changed. Nowadays, PD can 
be understood as a “practice of collective creativity” and it is rather called co-design 
or co-creation [12] (p. 7). 

A major impact of participatory design or co-design concerns the roles of the 
stakeholders, namely the user, researcher and designer [12]. The users become co-
designers, and active and creative participants, to some extent at least. The researcher 
changes from a translator of information between the users and the designer to a fa-
cilitator who encourages and allows people’s expressions of creativity at all levels. 
And, even if the user is a co-designer, there is a specific place for the professional 
designer, whose expertise on design thinking and contextual issues (technologies, 
production processes, business) is needed even more than before in order to solve 
global, systemic problems. 

Sanders and Stappers [12] note that today, co-design is very market-oriented and 
even an elite project with the focus on the “lead users”. The original idea of PD, of 
emancipation and empowering the user to influence her or his living and working 
environment, has been somewhat blurred under such design ideas as open innovation 
or user-driven innovation with direct business aims. Co-design of products and ser-
vices is a positive trend in production and business, but PD and empowering the user 
also have greater potential to help people to understand large-scale socio-
technological changes and their expected impacts, and, in particular, to influence 
them. 

2.3 Value Sensitive Design 

Value Sensitive Design (VSD) is a widely known method for ethical design of tech-
nology [13, 14]. VSD provides a framework into which to integrate human values 
with ethical imports to design systematically and from different perspectives. ‘Value’ 
is broadly defined as something that a person or group considers important in life 
[14]. However, VSD states that certain values are universally held, although they may 
manifest themselves in various forms in different cultures and times. 

The iterative methodology provided by VSD includes conceptual, empirical and 
technical research and evaluation work. The process starts with the conceptual phase, 
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the purpose of which is to identify the design stakeholders and their values, in addi-
tion to those stakeholders that interact with the designed technology directly or indi-
rectly. The central values are also conceptually defined; for instance, what is meant by 
trust, on what does trust depend and how can trust be operationalised as concretely as 
possible? Next, the empirical phase concentrates on identifying and evaluating how 
the central values are implemented in practice in activities and interactions with peo-
ple and systems. Finally, in the technical phase, the properties and background 
mechanisms of technology are studied to understand how they either support or hin-
der the implementation of certain values. This phase also includes anticipative, tech-
nical design that supports the integration of the central values into the design results. 

Value lists can be used to support and guide design in a heuristic manner [14]. 
Typical values include human wellbeing, freedom of bias with regard to technical or 
social issues, accountability for one’s own actions and thoughtfulness. Several of the 
values named by Friedman and her colleagues relate to privacy and data handling. 

The original idea of VSD that certain values are universal has raised discussion 
among researchers. For instance, Borning and Muller [15] argue that this statement 
impedes adopting VSD by researchers and designers. They suggest that VSD should 
accept the idea of pluralism, i.e. the simultaneous existence of several alternative 
values. VSD should endeavour to contextualise the expressions of values in different 
ways, for instance when using value lists as a tool or writing research reports.  

VSD may also be difficult to apply in practice because the methods of VSD do not 
provide concrete guidance for how to integrate ethics in design. Huldtgren [16] asks 
whether a “design team need[s] to include a social scientist or someone trained in the 
[VSD] methods above to be able to carry out VSD” (p. 87). Expertise on ethics is not 
always easily acquired in industry, and the role of “value advocates” may be difficult 
[17]. To support overcoming this problem, Huldtgren helpfully provides some practi-
cal questions to be considered when using VSD in practice, such as “Which values are 
important in a given design case?”, “Whose values are they?” and “Which methods 
are suited to discover, elicit and define values?” [16] (p. 88). 

2.4 Human-Driven Design and Research  

The framework for Human-Driven Design and Research (HDDR) [4] has been for-
mulated in the context of ICT development projects for developing countries. Here, 
one important question is how to balance the pull exerted by local wants and aspira-
tions with the push from global institutional and technological forces.  

Braund and Schwittay [4] argue for focusing on real human needs when using ICT 
and point out that there must be “room for possibility that for certain groups ICT is not 
(at least at the moment) an appropriate solution to their problems”. The response by 
HDDR to this call is that it is being driven by in-depth knowledge about local conditions 
gained from long-term human-centred research and a participatory community design 
process. HDDR recognises that the success of ICT development needs understanding 
and action in all four dimensions: local practices, a participatory design process, socio-
cultural contexts and political conditions. For instance, attempts to involve the commu-
nity in development projects (participatory action) may fail because the necessary  



 Human-Driven Design: A Human-Driven Approach to the Design of Technology 83 

preconditions for the involvement to take place are not created (e.g., local practices, 
political conditions).  

HDDR sees the importance of technology in improving the conditions of human 
life but simultaneously recognises that technology can become just “another tool of 
political, economic and social exclusion”. To prevent this, HDDR promotes multidi-
mensional collaboration and listening to all the stakeholders in the development. 

HDDR and HDD seem to grow from the same ground; only the context of design 
is different. In developing countries, HDDR probably needs to deal with much 
stronger conflicts between Western economic culture, and local needs and culture. 
Otherwise, both share the concern of how to make local people heard and empowered 
by the design process and result. Furthermore, both focus on the question of how to 
integrate ICT into people’s lives so that it makes a meaningful difference.  

2.5 Life-Based Design 

The responsibility of design, the justification for technology and the question of ‘good 
technology’ are essential aspects of HDD thinking for which we draw theoretical 
strength from Life-Based Design (LBD). This is a multi-dimensional and holistic 
approach to the design of technology and the information society developed in [7] and 
[18, 19, 20]. LBD calls for understanding the true value of technology as a means to 
the ultimate target of improving the quality of human life: what technology could 
really offer people and in what forms and on what terms it would be welcomed and 
adopted.  

LBD emphasises a holistic understanding of human life as the foundation of the 
design: life is conceptualised and analysed from different perspectives (biological, 
psychological, socio-cultural) as Forms of Life that technology should support and 
advance in order to enhance quality of life. Forms of Life analysis paves the way for 
concept design (e.g. by practicing HCD). 

Concepts are further exposed to Fit-for-Life analysis that examines the ethicality of 
the design solutions and the benefit and meaningfulness that users can receive from 
the solutions that are developed and how these can be improved for better quality of 
life. Finally, the phase of innovation design defines a procedure for creating usage 
cultures and exporting the outcome for general use.  

In short, LBD is an approach that involves the concepts of human life sciences 
through the span of the design of technology and the information society in general: 
from (e.g. ethically reflected) ideas to (collaboratively designed) concepts to technol-
ogy use and its impacts on quality of life and usage cultures [7]. For HDD, LBD of-
fers the ground framework with holistic research paradigms for organising design 
thinking and carrying out research and design activities.  

2.6 Summary 

We have used the five frameworks described above – Human-Centred Design, Par-
ticipatory Design, Value Sensitive Design, Human-Driven Design and Research, and 
Life-Based Design – to build our understanding of what Human-Driven Design is, in 
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particular, what the central principles of the approach are (Table 1). First of all, HDD 
takes a perspective of the human and her or his values, the living and working envi-
ronment, and other conditions of human life as a starting point in the design. Second, 
the users and other stakeholders are not just identified and recognised in the design 
process but involved as active participants in the design to the extent that the presup-
posed roles of the researcher and designer change, and all the participants are empow-
ered. Finally, HDD goes beyond designing ‘just’ a product, service or system. HDD 
includes a larger, perhaps societal, point of view. We call this characteristic ‘respon-
sibility’. It expresses itself in different ways as promoting social and economic  
sustainability, and ethical and moral values.  

Table 1. Principles of HDD design based on the five influential frameworks  

Design  
approach 

Principles of human-driven approach 

Human and social 
view 

Participation Responsibility 

Human-
Centred 
Design  

Human perspective on 
iterative design 

Participatory approach 
to involve users and 
other stakeholders in 
the design 

Direct support for 
social and economic 
sustainability 

Participatory 
Design 

Empowering users (as 
workers, co-creators 
and co-designers) 

Involving users 
throughout all the 
phases of the design 

Advances democracy 
and equality between 
people  

Value Sensi-
tive Design 

Integrates human 
values into design 

All stakeholders’ 
values are identified 
and recognised 

Promotes values with 
ethical and moral 
import 

Human-
Driven De-
sign and 
Research 

ICT as a tool to make 
a meaningful differ-
ence 

Emphasis on local 
practices and empow-
ering people  

Awareness of conflicts 
of interests between 
stakeholders in devel-
opment 

Life-Based 
Design  

Justification for tech-
nology: to improve 
quality of life. Under-
standing of human life 
as the foundation of 
the design 

Concept design is 
based on the analysis 
of a form of life, sup-
plemented by ideation, 
reflection and elabora-
tion of solutions with 
users 

Reflections of real 
human needs. Analysis 
of fit for life and long-
term impacts. Value 
and ethicality of de-
sign solutions 

3 Reflecting Human-Driven Design 

We now elaborate on the three principles of HDD: the human and social perspective 
on design, participation and responsibility. We also illustrate these principles with 
some practical experiences and methods. The purpose of this chapter is to help other 
practitioners in the HCI/HTI field to recognise and reflect on how they can apply 
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(parts of) HDD to their own work, either in the design of emerging technologies for 
the future society or in other contexts. 

3.1 Human and Social View  

HDD promotes a human perspective on technology design in a profound way: technol-
ogy should make a meaningful difference, and the justification for technology should be 
to improve quality of life. A true ICT society should be examined and developed 
through human dimensions and the concept of quality of life. In current HTI design, 
usage situations are too often the main area of concentration, while ignoring the real 
needs that arise out of people’s needs. Access to and usability of technology do not yet 
imply use, however, and use does not necessarily imply meaningful use. A successful 
solution creation process needs to look at technology as one possible enabler and not as 
the default tool [21]. HDD thus applies methods to understanding social and cultural 
settings for the development of emerging technologies and how to assess the meaning-
fulness of technology for the user. These refer to values, expectations, beliefs and prac-
tices that also influence the way individuals interpret the world and technology. They 
have significant influence on the individual’s involvement in technology and on the way 
a community is able to make use of technology (see, e.g., [22]). 

The Fit-for-Life design [19], for example, is a method (under development) to test 
the meaningfulness of a technology concept – its fit in the lives of future users to 
ensure that it will enhance the quality of life. The method should be applied after the 
concept design phase, before proceeding to the implementation. The Fit-for-Life 
analysis refers to re-checking the concept against the human requirements defined in 
earlier design phases (e.g., through the holistic Form-of-Life analysis). At the same 
time, the requirements should be reflected for the needs of the implementation phase. 
If there is a mismatch between the concept and the requirements, the concept should 
be refined.  

3.2 Participation 

HDD seeks users’ active, co-creative involvement throughout the design span. The 
other stakeholders such as technology developers and service providers are of equal 
importance. HDD could be described in the words of Marc Steen [3]: with all stake-
holders, HDD aims to “engage in a dialogue in which we can learn from each other, 
and jointly explore and articulate ideas about needs we can try to solve”, and more-
over “create a setting in which different people contribute their skills and ideas so 
that we can jointly explore, envision and evaluate ideas, concepts and new products” 
(p. 15). 

To illustrate the participatory aspect of HDD, we present four example co-design 
approaches developed or applied by us as a HCI/HTI research team. Our aim has been 
to develop human-driven methodology in which participation in design occurs close 
to the real use context and as intertwined with everyday life, similarly to Ikonen et al. 
[23]. Human-driven methods set a low threshold for participation but aim to bring 
value for all stakeholders. The methods seek to provide optional ways to contribute 
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and encourage creativity and informal interaction, and enable agile gathering and 
analysing of data as well as support for iterative development.  

IHME - an Open, Public Showroom and Co-design Environment. In 2010, we 
designed and implemented an open, public technology showroom and co-design envi-
ronment in small commercial premises in a shopping centre [24]. The purpose of the 
showroom was to demonstrate an open, low-threshold co-design environment in 
which different stakeholders of technology design could meet and learn from each 
other. The place opened its doors to attract shoppers and other passers-by to pop into 
the premises to familiarise themselves with the latest advancements in ICT (namely, 
3D television, augmented reality, virtual travelling, etc.) and to participate in user 
studies. Two employees worked at the premises full time to show visitors around, 
interview them and organise questionnaire studies. The showroom was open for two 
months in the summer of 2010, during which time it had approximately 2500 visitors. 
The feedback from the visitors was positive: the environment was considered fun, 
informative, interesting and easy to approach. 

Owela – A Social Media Platform for Co-design. Another method that we have 
developed and systematically apply for easy involvement in design is the online plat-
form ‘Owela’ (Open Web Lab), built on social media-type interaction, which thus 
enables user participation regardless of time and place [25]. This platform provides 
tools and methods (discussion, polls, voting, online chatting, etc.) for understanding 
users’ needs and experiences as well as innovating and designing new products and 
services together. The platform enables different levels of participation based on the 
users’ own interests and provides scoring tools to reward and motivate the partici-
pants. The advantage of online co-design is that all the developers have real time ac-
cess to user feedback without intermediates. The developers have an easy option to 
ask questions directly to the users. This supports reciprocal understanding between 
the users and developers.  

Visual IHME – A Visual Online Platform for Co-designing Places. The aforemen-
tioned method, Owela, has been further developed towards a more visual co-design 
platform that utilises realistic images of places. This platform provides a photo-based, 
interactive spherical panorama environment with a set of easy-to-use co-design interac-
tion tools such as discussion boards, questionnaires and polls on the screen (on the 
panorama image). All user-created content can be pinned to specific spatial spots on the 
image. The platform can be used for HDD purposes to study and co-design indoor and 
outdoor places, i.e. for understanding, co-creating and sharing meanings bound to or 
growing from specific locations. In this sense, the platform can be used, for instance,  
to promote sustainable behaviour [26, 27]. 

Living Lab. Other ‘human-driven’ methods are those in which participation is em-
bedded in the routines and practices of the user in a long-term manner – so-called 
Living Labs. Our most recent Living Lab case focused on the development of future 
postal services. The Living Lab was based on a small village, and the participant 
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households (approximately half of the village) committed to the iterative co-design 
and development process for several months. A variety of methods from household 
and individual interviews and questionnaires to co-design sessions with group dia-
logical methods and Owela were utilised. The Living Lab community seemingly 
benefited from the social agenda and the technical platforms set by the Living Lab, as 
the participants were encouraged to meet each other and collaborate for the common 
goals of the Living Lab. 

3.3 Responsibility 

HDD goes beyond the design of products and systems to the wellbeing of people and 
sustainability. In this sense, HDD can be part of the emerging activity of responsible 
innovation (RRI, Responsible Research and Innovation). RRI refers to “a transparent, 
interactive process by which societal actors and innovators become mutually respon-
sive to each other with a view on the (ethical) acceptability, sustainability and societal 
desirability of the innovation process and its marketable products” [28]. We suggest 
by design thinking here, in order to promote responsibility in design outcomes, e.g. 
“Ethics by design” is a model to integrate consideration of ethical issues deeply into 
the technology development process from the early phase so that ethics is not an ex-
ternal part of a development project but rather an ongoing dialogue throughout the 
development span [29]. 

Ethics by Design. During the last decade, we have participated as HCI/HTI research-
ers in research focusing on the ethics of emerging ICTs and, for instance, developed 
ethical guidelines for mobile-centric ambient intelligence [30]. With regard to emerg-
ing ICTs, we have noticed a need for thinking and practices aimed at a positive ethical 
contribution in system design [cf. 29]. Ethical principles and questions should work as 
sources of innovation for designing ethically sound concepts. This thinking can be 
called ethics by design, extending from Marc van Lieshout and colleagues’ model of 
privacy by design [31]. 

In ethics by design, ethical considerations are involved from the very beginning of 
the development process and embedded through the process. All stakeholders includ-
ing technology developers, direct users and indirect users are involved in ethical  
deliberation through representatives, e.g. in focus groups. In addition, to ensure suffi-
ciently deep understanding of ethical issues, ethical experts can work for the project, 
either as internal project workers or as an external expert board. Ethics is also in-
cluded at the user end so that the user experience of ethicality of design outcomes is 
considered.  

Sustainability by Design. Here, sustainability is defined with regard to sustainable 
development “that meets the needs of the present without compromising the ability of 
future generations to meet their own needs” [32]. A common view is to consider sus-
tainability along three dimensions that focus on environmental, social and economic 
long-term consequences.  
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Within HCI, research related to environmental sustainability, in particular, has ex-
panded in recent years. In 2007, Jennifer Mankoff and colleagues introduced several 
pathways for HCI to contribute to the well-being of the environment [33]. Once again, 
we have paid special attention to the sustainability by (through) design perspective. 
This view considers ways to support sustainable lifestyles and decision-making 
through the design of technology. Sustainability by design sees technology as a 
“channel for intervention in the everyday decisions and mindsets” [33] that, partly, 
underlies environmental problems. In line with this, we have developed a visual, 
online co-design tool to provide easy ways to co-create and share meanings in regard 
to physical environments and, in this way, encourage shifting the users’ practices 
toward sustainability (see Section 3.2 and [27]). 

4 Discussion 

This paper presents an attempt to collect and elaborate on principles for a human-
driven approach to technology and interaction design. Based on the well-known 
frameworks of design such as Human-Centred Design, Participatory Design and 
Value Sensitive Design, Human-Driven Design takes human and social values pro-
foundly into account and aims to take real human needs as a starting point of the de-
sign. HDD endorses participation and empowering of users and other stakeholders by 
developing and applying co-design methods, of which we have provided examples. 
The general aim of HDD should be to involve people in the design of emerging tech-
nologies and human-technology interaction concepts so that their needs and values 
become articulated in the design process. At the same time, the process should include 
reflection on ethical and sustainability terms. HDD also promotes responsible re-
search and innovation, e.g., in the forms of ethics by design and sustainability by 
design. In fact, HDD can be seen as an attempt to take the framework of responsible 
research and innovation (e.g. [28]) in practice. 

We have developed HDD thinking in the context of designing emerging technolo-
gies, that is, technologies that are currently being developed and that hold realistic 
potential to become widely adopted within the next 10 to 20 years [34]. This includes 
concepts like ambient intelligence, ubiquitous computing, autonomous systems, emo-
tional computing, service robotics and convergence of ICT with other technologies, 
e.g. nanotechnology or human implants. In addition to the human and social view, 
participation and responsibility, HDD should try to understand the future contexts in 
which certain technology would be embedded. Arguably, HCI has capitalised very 
little on systematic methods of futures thinking, although this could “prepare us for 
problems that have not yet arrived, enable the ‘invention’ of a better future, or in-
crease the long-term impact of our work” [35, p. 1629]. Our next step is to study rele-
vant methods to gain an insight into the future, especially in terms of human and  
social behaviour and societal trends, i.e. to study human-driven foresight. This step is 
necessary for us to be able to formulate HDD as a useful alternative design approach 
to emerging ICTs that is deeply based on respecting human values and needs as well 
as sustainability.  
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