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A taxonomy of users’ active design
engagement in the 21st century

Cindy Kohtala, Sampsa Hyysalo and Jack Whalen, Aalto University School of

Arts, Design and Architecture, Department of Design, Espoo, Finland

People not only purchase and use products and services, but creatively

appropriate, hack, redesign and even innovate in them. Typologies of active use

have emerged in various disciplines, remaining piecemeal even if complementary.

Together they produce a blurry depiction of active design engagement, despite

active use being pivotal to many emerging design approaches. To remedy this,

we synthesize a taxonomy of different aspects of active use and design

engagement. Use as-is, active use, locally new designs and globally new

innovations mark different intensities of engagement. These can concern the

material form of design, new uses, new meanings, adjustment to local settings, or

the collective endeavours to shape communities and organizations, ideologies

and imaginaries, and global platforms that facilitate active use.

� 2019 The Author(s). Published by Elsevier Ltd. This is an open access article

under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Keywords: user participation, innovation, collaborative design, human factors,

active use

P
eople traditionally thought of as ‘consumers’ or ‘users’ of designed

products and services engage in many design-related activities beyond

routine purchasing and using of artefacts. The dichotomies between

‘designers’ and ‘users’ or ‘designers’ and ‘non-designers’ (Buchanan, 2001;

Manzini, 2015; Woodhouse & Patton, 2004) no longer hold in the face of

hacking, appropriating and making, (re)designing and even innovating

done by those who adopt and use goods. There is simultaneously widespread

recognition that makers, prosumers and user innovators are taking more roles

in design and innovation, both as individuals and as part of broader design

networks and communities (e.g. Margolin, 1997; von Hippel, 2005; 2016;

Oudshoorn and Pinch, 2003; Rohracher, 2005; Sanders & Stappers, 2008;

Hyysalo, Jensen, & Oudshoorn, 2016). Not only is today’s range of actively

design-engaged use practices diverse, it is also significant economically, soci-

etally and environmentally, as well as significant for the design profession

(Bødker, Kensing, & Simonsen, 2004; Campbell, 2005; Redstr€om, 2006,

2008; van Abel, Evers, Klaassen, & Troxler, 2011). The last three decades

have witnessed whole suites of design approaches, both in research and prac-

tice, that are premised on further design being taken by people using the prod-

ucts and services. In participatory design, Henderson and Kyng (1992)
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elaborated the advantages of continuing collaborative design after implemen-

tation based on design adjustments made by users and not only in the envi-

sioning stage (Ehn & Kyng, 1992). This has subsequently developed into

design-in-use approaches including co-realization (B€uscher, Christiansen,

Hansen, Mogensen, & Shapiro, 2009; Hartswood et al., 2002), meta-design

(Giaccardi & Fischer, 2008) and aging together (Botero & Hyysalo, 2013).

The rise of hacking and making has, in turn, led to open design initiatives

(Aitamurto, Holland, & Hussain, 2015; Bakırlıo�glu & Kohtala, 2019;

Tooze et al., 2014; van Abel, Evers, Klaassen, & Troxler, 2011), designing

with and for maker communities (Ratto & Boler, 2014; €Ozkil, 2017), and

peer-content creation and crowdsourced design and innovation strategies

(von Hippel, 2016). In all these research and practice approaches, the key un-

derlying question is: what are people capable of and how are they engaging

with designs-in-use, and thus, how can their engagement be supported and

built upon?

It is central for design research and practice to understand that designers are

not alone in seeking to understand and engage with active use, and in impor-

tant respects have been followers rather than initiators in understanding the

related phenomena. Many disciplines beyond design studies have made impor-

tant contributions to the understanding of how people engage with design by

observing and distinguishing what they do: what modes they adopt in

engaging with products and technologies (e.g. Campbell, 2005; Eglash, 2004;

Woodhouse & Patton, 2004); whether and how they innovate or not (e.g.

von Hippel, 1976, 2005, 2016); and how they participate in design, production

and consumption (e.g. Campbell, 2005; Shove, Watson, Hand, & Ingram,

2007; Simonsen & Robertson, 2012).

The plentiful empirical findings have gradually been worked into typologies

and diagrams that clarify designeuse relations in a particular context and

from a particular research position. For much cited instances, Sanders

(2006) demarcates between “customer, consumer, user, participant, adapter,

maker, co-creator” (Figure 1); Eglash (2004) between “consumption, reinter-

pretation, adaptation, reinvention and production” (Figure 2); de Jong, von

Hippel, Gault, Kuusisto, and Raasch (2015) between “routine use, user mod-

ifications and user innovations”; and Campbell (2005) between “cultural dupe,

personalization, customization and craft consumption”. Such demarcations

typically serve well to classify design engagements in a manner relevant to a

particular research domain such as user innovation (de Jong et al., 2015) or

to advance an argument such as what demarcates craft consumption from

mere personalization (Campbell, 2005). However, as these typologies have

proliferated, subsequent authors have recognized both the complementarities

and disparities between the proposed ways of classifying active use and

engagement with design and began to cross-breed the simple typologies into
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more comprehensive frameworks (e.g. Botero, 2013; Botero, Kommonen, &

Marttila, 2010; Juntunen, 2014).

Examining these efforts reveals that, first, the simple typologies feature

partially overlapping terminologies for users’ design engagement and thus

result in some redundancy of terms. Second, many typologies also partially

diverge, covering different areas in users’ active engagement. There are thus

points of commonality and complementarity that have remained unacknowl-

edged, particularly when typologies have been proposed in isolation in

different fields of enquiry. This means important insights for one field that

stem from, and are evident for, other bodies of literature have gone unrecog-

nized, as do insights that elaborate upon the limitations and possibilities for

active use and engagement with design. If taken together at face value, the

varying existing typologies produce a conceptually blurry depiction of active

design engagement with potentially over one hundred different types of active

use. This conceptual blur hampers both researchers and practitioners in their

engagements with active use, resulting in either keeping up with simplistic

disciplinary typologies despite awareness of their limits, or attempts at fusing

some, but not nearly all, relevant categories identified by previous research.

In the present article we analytically compare and synthesize into a taxonomy

the most formidable typologies available. The resulting more encompassing

taxonomy, on the one hand, condenses the wide array of partially overlapping

terminologies and typologies developed to describe active use, and, on the

other hand, it elaborates a broader range and intensity of activities than any

one of the previously available typologies and taxonomies have suggested

before.

As noted, added conceptual clarity is becoming needed not only research-wise

but for empirical reasons as well: our post-industrial world is changing, and

when one examines, for instance, peer-to-peer open design initiatives

(Aitamurto et al., 2015; Halbinger, 2018; Kohtala, 2017; €Ozkil, 2017; Tooze

et al., 2014), it is amply evident that formerly disparate frameworks are

becoming relevant even within a single domain, pointing to the need for syn-

thesis. Active user engagements in these open design settings surpass any one

of the previously available frameworks, showing them to be far too restricted.

We thus demonstrate a more nuanced taxonomy in sections 1.1 and 1.2, which

is needed to understand the breadth and depth of user activities in the 21st cen-

tury. We then proceed to give empirical examples of each of the ‘cells’ of the

taxonomy to clarify what they mean, as well as to demonstrate that the consid-

erably wider set of categories we identify in comparison to previous typologies

is empirically relevant (section 2). Conclusions follow. We now move to exam-

ining the current literature, taxonomic categories and their distinctions in

more detail and discuss the dimensions and distinctions they imply.
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1 Typologies of active use and design engagement

1.1 Clarifying active use and engagement with design:
contributions from different disciplines
Several disciplines have made important contributions to understanding active

use and ‘users’’ active engagement with design and advanced, not only single

contributions, but typologies of what it consists of and its variations. These ty-

pologies reflect differing intents and units of observation in these disciplines, as

some aim to map existing user modes of engaging with products or services

(e.g. Campbell, 2005; DeSanctis & Poole, 1994), others aim to further engage

current or future users (e.g. Sanders & Stappers, 2008), and still others attempt

to do both (e.g. von Hippel, 2005, 2016). Often the interest has been cast wider

than active use, such as consumption studies’ interest to study materiality in

people’s everyday life beyond just their active design engagements (Miller &

Slater, 2007; Shove et al., 2007). The resulting diversity in the typologies pro-

vides a considerable source of complementary insights but equally a source of

potential confusion. To avoid obfuscating the issue from the outset, we limit

our focus to what people do with products and services when they engage

‘first-hand’ with their material qualities by themselves or with their peers as

non-professional designers or producers. This means we exclude how people

affect designs as informants or aides to professional designers or through filing

complaints or lawsuits or other indirect mechanisms to spur designers or pro-

ducers into action (e.g. Olsson, 2004; Bovaird, 2007; Pollock, Williams, &

D’Adderio, 2007). We also do not include general theories of sociomateriality

or post-human sociology (e.g. Dant, 2005; Latour, 2005) as these theories do

not address directly and in detail first-hand engagement with the material

qualities of product or services or with peers.

In the course of the article we seek to refer to people using products, services

and systems with the specific terms used in different typologies or those

adequate in the empirical context discussed. To avoid overly cumbersome sen-

tence structures we do occasionally use the notion of ‘user’ as a generic term, in

the way it is widely used in design, IT design and innovation studies, referring

to people who use products and services to benefit from them directly (or indi-

rectly in cases of secondary and tertiary users, i.e. people impacted and impli-

cated by product use), without having to sell the service or good to others to do

so (von Hippel, 2005, 2016; Redstr€om, 2006, 2008; Oudshoorn & Pinch, 2003).

With the above in mind, let us move to examine more closely the typologies of

active use and users’ design engagement that have been advanced. Let us first

recount a set of well-cited, simple one-axis typologies that address the contin-

uum from passive use to what authors have considered as the most active

engagement with design-in-use. This helps firstly to see some clear commonal-

ities across different terminologies and, just as importantly, how the
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terminologies imply different dimensions of what the people are ‘active with’

regarding design. Once these basic parameters are in place we can cross-

compare and provide a first synthesis of the typologies.

In design studies, research in co-design seeks to understand, foster and manage

user participation to strengthen design capabilities (e.g. Baek, Kim, Pahk, &

Manzini, 2018; Bødker et al., 2004; Ehn & Kyng, 1992; Sanders & Stappers,

2008). Its particular foci have been in understanding the differences between

how professional designers and lay people engage in design (Sanders, 2006;

Taffe, 2015) and how professionals can capacitate lay people to design more

widely and deeply (e.g. Bødker et al., 2004; Simonsen & Robertson, 2012).

There has been increasing recognition of growing design competencies among

co-design partners, which affects how they then can and should be best aided

(e.g. Botero & Hyysalo, 2013; Hillgren, Seravalli, & Emilson, 2011; Marttila,

2018; Sanders & Stappers, 2008). Following Henderson and Kyng’s (1992)

seminal work on the advantages of continuing collaborative design after im-

plementation, suites of design-in-use approaches have emerged, the most arti-

culated being the co-realization approach (B€uscher et al., 2009; Hartswood

et al., 2002), meta-design (Fischer & Ostwald, 2002); the aging together

approach (Botero & Hyysalo, 2013); and gradual system expansion strategies

(Whalen & Bobrow, 2011). Probably the best-known typology in design

research is Sanders’ (2006) model of user involvement that has been adapted

and expanded by others sharing the interest to identify opportunities for pro-

fessional design practitioners to co-design with users (as “lay designers”) in

developing commercial products. Hermans (2015), for instance, has examined

how users move from being passive and reactive to pro-active and more

comprehensively engaged participants in the design of products, adapting

Sanders’ framework further as illustrated in Figure 1.

As noted in the introduction, design research has not been the first to pay

attention to design activities by users. Since the 1970s, research on user inno-

vation has been studying the ideas, prototypes, modifications and innovations

that users have made in different industries and areas of consumer culture,

Figure 1 “Lay designer continuum” (Hermans, 2015, p. 157)
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showing that not only professional designers and producer companies inno-

vate, but 19e36% of studied industrial users and 1.5e6.1% of representative

consumer populations in industrialized countries develop products for their

own use (von Hippel, 2005, 2016; de Jong et al., 2015). To demarcate whether

users have innovated or not in survey research, the differentiation has been

whether users have modified existing products or innovated entirely new mate-

rial solutions or techniques (de Jong et al., 2015; Hienerth, von Hippel, & Berg

Jensen, 2014; Halbinger, 2018). When ethnographic access to each case has

been possible, the schema has occasionally grown more complex, as in

“routine use e repurposing e material adaptation e user modifications e ad-

ditions by users e system wide designs by users” (Hyysalo, Johnson, &

Juntunen, 2017; Hyysalo, Juntunen, & Freeman, 2013), but nonetheless

anchored to what people do to or with designed objects.

Early attention to active use is also seen in information systems and human-

computer interaction (HCI) research, where it has been discussed as part of

IT appropriation since the 1980s, owing to observations of workers using sys-

tems only partially and integrating them with other software and physical

means and settings to get work done (Alter, 2014; DeSanctis & Poole, 1994;

McLaughlin & Skinner, 2000; Orlikowski, 2000). Regarding different forms

of users’ active engagement, the most thoroughgoing framework emerged

already in the early 1990s as DeSanctis and Poole (1994) point to a range of

“appropriation moves” that are common with organizational software. These

range from appropriating as-is, to substituting the software use by other

means, combining different software to achieve aims, enlarging the functional-

ities to new uses, constraining the use only to some aspects of the system, and

contrasting software use with other means, each of which could be seen to

pertain to the new design or to existing structures to which it links in the work-

place. Further aspects of active use such as repurposive appropriations, crea-

tive uses and their situational and positional underpinnings have been further

elaborated over the years (e.g. Hannukainen, M€akinen, & Hyysalo, 2017;

Liikkanen & Salovaara, 2015; Salovaara, 2012).

Just as importantly, consumption studies feature several categorizations related

to active use, foremost among them being Campbell’s (2005) differentiation

among “cultural dupe, personalization, customization, craft consumption”,

which addresses both altering objects as well as the different uses andmeanings

and orientations involved. The domestication framework (Berker, Hartmann,

Punie, & Ward, 2006; Silverstone, Hirsch, & Morley, 1992) in contrast draws

out different aspects of active engagement with design through “appropriation

e objectificatione incorporatione conversion”, where appropriation (under-

stood narrowly) marks the economic shift in rendering a market good as one’s

own possession and into a non-commodity state (Kopytoff, 1986); objectifica-

tion marks the integration of the good into the physical context and its existing

orderings; incorporation marks how the functions of a good become
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intertwined into users’ functional purposes and related functional meanings;

and conversion how the previously ‘alien’ good is converted to convey mean-

ings about its owner in interpersonal meanings through expressions of e.g.

wealth, style or dispositions.

Equally important are Science & Technology Studies (S&TS) frameworks,

which also feature several widespread typologies, such as “Pre-inscription,

conscription, circumscription and subscription, de-inscription and re-inscrip-

tion” (Akrich, 1992; Latour, 1987), which point to the material form, setting

and meaning being either being agreed or altered during use. More encompass-

ing typologies regarding active use in the technologyeuser relationship are

those by Pfaffenberger (1992, discussed in section 1.2.) and by Eglash

(2004), who starts from reinterpretation, i.e. change in meaning, and continues

to changing use and to changing materiality (Figure 2). Eglash emphasizes so-

cial power, marginalization, the black-boxing of technologies and citizens’

strategies to change these power relations.

We summarize these fields’ typologies in Table 1. The columns clarify the taxo-

nomic categories, to what they refer and their limitations.

Taking stock of these distinctions, we see that these typologies explicitly move

from what their authors regard as conventional consumption towards pro-

sumption towards the right (when they are illustrated in a diagram) and aim

at a better understanding of how people influence technology and product

design during use. While there is some variation, these models suggest a set

of distinctions regarding the intensity of active use. Whereas simply compiling

the various suggested intensities would result in somewhat overlapping terms

of 6e8 intensities, these can be analytically redacted to three distinct intensities

in active use. In this ‘axis’ of degree of intensity, in addition to “use as-is” or

use as implied in marketing, manuals and routinized use, there are three inten-

sities of active use in the literature whose differences are important: “active and

mildly adaptive use that involves tweaks of some kind”, “locally innovative de-

signs and modifications” and “new-to-the-world design, a.k.a. an innovation”

(Figure 3).

Figure 2 “The consumption-production dimension” by Eglash (2004, p. xi)
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Cross-comparison of the typologies further points to different aspects to which

this ‘degree’ of intensity of active engagement may relate. Alongside change in

“objects” (Figure 4, second row in the vertical axis), the changes can be about

“uses” (Figure 4 first row), as is the case, for instance, in working around the

product (Alter, 2014), technique innovation (Hienerth et al., 2014), or

Table 1 Articulating users’ engagement with design in key disciplines

Field Typology Categories, Key
Referents

What Types Of Categories
Are Represented

What Is Left Out

Design studies From reactive to proactive,
Passive consumer to
Professional designer:
Adapter, Maker, Explorer,
Creator (Hermans, 2015,
expanding on Sanders, 2006)

Focus is on designing in
relation to roles and
creativity: from use as-is
(passive consumer) to
increasingly salient changes in
objects and uses

Typology excludes changes in
meanings, design settings and
innovating

User innovation Routine use, Repurposing,
Material adaptation, User
modifications, Additions by
users, System wide designs by
users (Hyysalo, Juntunen, &
Freeman, 2013; de Jong et al.,
2015; Hienerth et al., 2014)

Categories focus on design
and especially innovation,
from the object and use as-is
(routine use) to increasingly
salient changes in objects,
local settings and new uses

Typology excludes new
meanings and not-new-to-the
world aspects of active use

Human-

computer

interaction

Direct appropriation,
Substitution, Combination,
Enlargement, Contrast,
Constraint (DeSanctis &
Poole, 1994)

From direct use of a
technology structure to
variations on its use and
meanings and implying
changing local settings

Typology focuses on designed
software as an object that is
not directly redesigned

Consumption

studies

Cultural dupe,
Personalization,
Customization, Craft
Consumption (Campbell,
2005);
Appropriation,
Objectification,
Incorporation, Conversion
(Silverstone et al., 1992)

Focus is on creativity and
consumption as an activity
with meaning: from use and
object as-is (as a passive
consumer) to increasingly
salient changes in meanings,
objects, local settings and to
some extent uses

Typologies do not address
differences between active
consumption and locally new
designs or new-to-the-world
innovation

Science &

Technology

Studies

From subscription to de-
inscription of form and
meaning and re-inscription of
material qualities (Akrich,
1992; Latour, 1987);
From consumption to
production: Reinterpretation,
Adaptation, Reinvention
(Eglash, 2004)

Focus is on the meanings and
semantics of user engagement
with objects, their settings
and contexts, new uses and
misuses, altering designed
objects

Typologies do not
differentiate innovations

Figure 3 Summarizing the intensity of active user engagement with design and technology
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exaptations, where a feature or product takes on a new function not originally

intended (Andriani & Cattani, 2016). These are different from change in

“meanings” (Figure 4, third row), as in new semantic associations

(Eglash, 2004; Pfaffenberger, 1992). Consumption studies, design studies

and S&TS also draw attention to user-made alterations to “settings” or in dig-

ital cases “local platforms” wherein a certain use happens to be in this home or

that digital site (Figure 4, fourth vertical row). To clarify, from a perspective of

actively engaging with design regarding uses, object or meaning, the local

setting is setting-as-the-context. But when the use of a novel design leads to al-

terations in this setting-as-context to accommodate the design, the context it-

self becomes an object of design action. Such alterations can be found in

intertwining novel designs in existing homes as documented in domestication

studies (Berker, Hartmann, Punie, & Ward, 2006; Silverstone et al., 1992), in

extensive repair and do-it-yourself practices at home where not only novel de-

signs but surrounding spatial arrangements are altered (Shove et al., 2007), or

bricolage, assembling and remixing elements to hand, in digital and physical

settings (B€uscher, Gill, Mogensen, & Shapiro, 2001). Hence, to dispel a fair

amount of confusion over different typologies, and to make analyses more pre-

cise, we propose, in Figure 4, a minimal taxonomic framework for discussing

active design engagement.

Figure 4 A minimal framework for discussing active design engagement in a given setting
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1.2 Collective forms of active design engagement: their
increasing impetus and visibility through digital connectivity
The minimal framework built on previous typologies in section 1.1 remains

too individualistic with respect to how some users, makers and prosumers

engage with design. Various forms of peer networks and collectives increas-

ingly design and produce products and technologies (or even urban interven-

tions or social services) for their common use, forming activities of user design

and user innovation (Baek, Kim, Pahk, & Manzini, 2018; Halbinger, 2018;

Kohtala, 2017; Ratto & Boler, 2014). Collective forms of users’ active design

engagement have long existed (e.g. Allen, 1983; Schiavone & Esposito De

Falco, 2016), but their prevalence, forms, extent, impact and visibility to re-

searchers have increased greatly with the rise of digital connectivity and avail-

ability of easy-to-use and share digital design tools (von Hippel, 2005; van

Abel, Evers, Klaasen, & Troxler, 2011). Research that addresses the collective

aspects of active use and design engagement is predominantly found in the in-

tersections between the fields discussed in section 1.1, as well as going beyond a

single axis, and we suspect this is because of the insufficiency of the available

within-discipline typologies.

In the intersection of design studies and human-computer interaction, Botero

et al. (2010) have outlined active user engagement in digital community design

and associated supporting design processes that can be carried out either by

peers or by professional designers or other service providers (Figure 5). The

diagram splits into increasingly intensive social design forms (create work-

arounds, make social agreements, foster evolution in social practices) and

increasingly intensive technical user engagements (integrate, personalize,

aggregate/remix, assemble components, use modules and libraries to design,

program new libraries).

Botero (2013) further expands the schemata to the temporal dimension,

showing how the collective design space can extend to community- and

practice-related aspects over time, through various design-in-use strategies

(Figure 6).

Similar findings of users’ and makers’ active engagement extending to building

and maintaining communities and organizations, their routines, social prac-

tices, rules and procedures, emerge across disciplines (information systems

and HCI, design studies, user innovation and S&TS), once researchers have

studied various open design, open source and ‘DIY maker’ peer social groups

(Kuznetsov & Paulos, 2010; Toombs, Bardzell, & Bardzell, 2014). These

groups assemble in devoted open-access spaces, known as fablabs, makerspa-

ces and hackerspaces, to use tools and equipment to design and make their

own artefacts in community governance models that imitate modes established

in Free/Libre/Open Source Software (FLOSS) development (Aitamurto et al.,
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Figure 5 “Framework for a structure of the design space” by Botero et al. (2010)

Figure 6 “Reinterpretation, adaptation, and reinvention in design spaces” by Botero (2013, p. 93)
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2015; Marttila, Nilsson, & Seravalli, 2014; van Abel et al., 2011). In these open

design initiatives, participants are involved in designing and sharing designs

(Tooze et al., 2014; €Ozkil, 2017), as well as in altering the design of physical

settings for their actions. Participants adopt a range of strategies to engage

themselves in technology and product development, co-produce services and

involve others in community work. Some of these engagements are routine,

others introduce alterations and still others introduce new-to-the-world

ways of acting. Building and maintaining communities and organizations be-

comes requisite for collective engagement with design (Aitamurto et al.,

2015; (Bakırlıo�glu & Kohtala, 2019; Kohtala, 2017; van Abel, Evers,

Klaasen, & Troxler, 2011). As in more traditional settings, peers mediate

each other’s design engagement through brokering contacts, facilitating

learning and configuring systems (Hakkarainen & Hyysalo, 2016; Stewart &

Hyysalo, 2008), and through acting as volunteers and community organizers

(Johnson, 2013). Some act as “warm experts” from whom even ‘stupid’ ques-

tions can be asked (Bakardjieva, 2005) or “configurers” (Okamura,

Orlikowski, Fujimoto, & Yates, 1994) more widely as “local experts” to

whom members in a local community can turn for problem-solving help

that is beyond the capabilities of themselves and closest circles of peers

(Stewart, 2003). Such peer-to-peer and peers-to-communities actions are

crucial for participants’ control over the environment in which their design

engagement takes place (Arnstein, 1969; Cardullo & Kitchin, 2018).

Once attention in design studies and innovation studies was drawn to collective

design by peers, it became salient that a demarcation is also needed between

the local settings and the wide, sometimes literally global, platformswhich con-

nect a wide range of local settings within a given domain (Benkler, 2006;

Botero et al., 2010; €Ozkil, 2017; Usenyuk, Hyysalo, & Whalen, 2016). Science

& Technology Studies underscore that altering and setting up trans-local set-

tings takes place also in physical goods and more restrictedly available tech-

nologies such as proprietary digital services, albeit it then makes more sense

to talk of interaction arenas than platforms (Hyysalo, 2010; Hyysalo,

Juntunen, & Martiskainen, 2018; Johnson, 2013).

Science & Technology Studies goes further in conceptualizing the technology-

mediated strategies of social control and the counter strategies. Pfaffenberger

(1992) offers a typology that spans “regularization e counter significations e

counter appropriations e counter delegation (non-use, modifications, hack-

ing, reuse) e reconstitution”. In this schema, reconstitution means actively re-

shaping technological production processes or artefacts guided by a self-

consciously ‘revolutionary’ ideology such as that seen in much of the open

and free software movement, the open-design, collective production of “coun-

terartefacts” such as Linux or Mozilla Firefox that are free of the dominant

industrial regime and its regularization strategies (Corbett, 2012; Kohtala,

2017). These ideologies are co-created and are similar to sociotechnical
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‘imaginaries’, a group’s or society’s collectively held vision: a shared under-

standing of what it aspires for science and technology (Hyysalo, 2006;

Jasanoff &Kim, 2015). Successful reconstitution of a sociotechnical imaginary

involves the alteration, design and innovation of both objects and symbols, not

only in creating counterartefacts, but also “counter-contexts” (Pfaffenberger,

1992). Reconstitution strategies can be readily observed in how alternative

forms of production come to be taken as the only legitimate one in the organic

food production movement (Durrant, 2014); community energy initiatives

(Hyysalo, Juntunen, & Freeman, 2013; Nielsen, 2016; Smith, Fressoli, &

Thomas, 2014); and subculture communities such as anarcho-syndicalists or

design-oriented movements such as alternative hackerspaces and espousedly

“green” makerspaces (Jeppesen, Kruzynski, Sarrasin, & Breton, 2014;

Smith, 2017; Toupin, 2014). The ideology or imaginary motivates these collec-

tive endeavours, but is also reworked and altered by active users during the

process (Flichy, 2007; Gregory, 2000; Jasanoff & Kim, 2015; Kohtala, 2017;

Stein, 2017).

Table 2 summarizes the focus areas and limitations of the typologies summa-

rized in this section.

These considerations imply added dimensions, interpersonal and translocal, to

active use and design engagement. We add these dimensions to the minimal

framework (Figure 4) and incorporate them into Figure 7 as Communities

and Organizations, Imaginaries and Ideologies, and Global Platforms or other

between-setting interaction arenas. To better appreciate how people engage in

these different intensities of active use, and how we examine and analyse it in

different dimensions, we discuss them through a concrete illustration in the

following section.

2 Peer-to-peer open design communities
The distinctions in the taxonomy, showing the intersection of levels of inten-

sity with dimensions of active engagement, can be illustrated through real-

world examples from a particular domain, that of fablabs. We base our discus-

sion on the empirical materials gathered during a four-year ethnographic

study by the first author (Kohtala, 2016, 2017). The open design groups we

studied often collaborate in shared community workshops called fablabs

equipped with small-scale, digitally controlled production equipment such as

milling machines and 3D-printers. These people, often called makers, are

thus prosumers, both producers and consumers: they engage in object design

(designing and making physical artefacts), as well as community design

(designing events, interactions and community governance models). In such

horizontal peer-to-peer arrangements, the boundaries between ‘designer’,

‘user’ and ‘organizer’ are fluid and shifting. In addition, the fablab settings
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bridge both physical, tangible materials and digital artefacts and

infrastructure.

Let us first examine the basic dimensions of active design engagement (elabo-

rated above in Figure 4), using specific examples observed in fablabs

(Figure 8). There are various ways people want to USE a fablab. When using

its equipment, a 3D-printer, for instance, they simply use it as is, as routine use,

to print out an existing design file. When they make a few easy tweaks and ad-

justments, playing with the speed setting and changing the existing print pro-

cedure, this marks active use. Some have used printers in a new way, setting

them up on hydraulic lifts, for instance, to print bigger objects, which requires

design work beyond what is done in a moment, or user design. Some makers

engage in technique innovation and new-to-the-world uses, using the printer

to print in another material such as porcelain, as user innovation. Innovation

by exaptation has also diffused to many fablabs: participants commonly use

video game devices for motion sensing (such as the Xbox Kinect) as 3D-scan-

ners, to create 3D models.

Table 2 Articulating collective forms of users’ engagement with design in key disciplines

Field Typology Categories, Key
Referents

What Types Of Categories
Are Represented

What Is Left Out

Design studies,

Human-

computer

interaction,

Consumption

studies

intersection

Build modules from scratch,
Use modules, Assemble
components, Integrate,
Configure/Personalize,
Create workarounds, Make
social agreements, Re-
integrate social practices
(Botero, 2013)

Focus is on how users engage
in design to strengthen and
innovate collective aspects of
practices in communities:
altering elements of practice
in community work to
forming new community
procedures

Typology does not address
ideology explicitly, addresses
global platforms only
partially

User innovation,

Science &

Technology

Studies

intersection

Local settings, interaction
arenas, global platforms
(Benkler, 2006; Johnson,
2013; van Abel, Evers,
Klaassen, & Troxler, 2011);
Brokering contacts,
Facilitating learning,
Configuring systems (Stewart
& Hyysalo, 2008)

Focus is on how users
facilitate and configure for
each other in communities:
from intermediating in
community work and social
learning, to configurers of
practices, organizations and
global platforms

Typologies do not address
ideologies, address only some
processes within communities
and organizations

Science &

Technology

Studies

Regularization, Counter-
significations, Counter-
appropriations, Counter-
delegation (non-use,
modifications, hacking,
reuse), Reconstitution
(Pfaffenberger, 1992)

Categories’ intensities
increase from actively
resisting the dominant
imaginary (and uses, objects
and meanings) to immediate
changes and innovations in
imaginaries, community
identities and collective
practices

Typology does not address
global platforms
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Figure 7 Varieties of active design engagement
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Figure 8 Varieties of active design engagement in peer-to-peer open design initiatives
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When examining OBJECTS, such as 3D-printed artefacts, people simply use

the lab, as is, to 3D-print a pre-existing object. When they actively tweak

the object, this is active use, making a change in the object to personalize it

in some way. Many start from scratch and design a new kind of 3D-printed

object, user design. Some have innovated by creating new-to-the-world objects

such as a 3D-printed bridge, which would be user innovation.

Beyond uses and objects, S&TS and consumption studies have shown us how

people associate MEANINGS AND IMAGES with actions and interactions,

which serve to legitimize them (see section 1). Many first-time fablab visitors,

for instance, simply 3D-print an object, such as the ubiquitous head of the

Yoda character from StarWars which acts as a ‘geek’ symbol in maker culture.

Someone just using the lab in this way (use as-is) is reproducing a meaning.

Some participants 3D-print their own head, actively using the lab to explore

the meaning of the activity for themselves, by re-signifying and re-sensing

(active use). Some participants seek to redefine the meaning and purpose of

3D-printing, becoming ethically careful of what they print; printing a Yoda

head, for example, is espoused as a wasteful result ecologically, with these par-

ticipants giving newmeanings for 3D-printing activities and re-signifying them

in their lab communications and charters (user design). Other participants

have created radically new meanings concerning the role of 3D-printing, for

themselves (and possibly the wider community as well), such as producing

glass objects using sand and the sun with a solar-powered 3D-printer

(Kayser, 2011) (user innovation).

Turning to a fablab as a LOCAL SETTING, people just using the lab engage

in routine use of the given tools and equipment and use a given tutorial or pro-

cedure (use as-is). Some participants use the given tools and materials but, for

example, aggregate, remix and assemble materials and components or under-

take repair and maintenance, troubleshooting or diagnosing tasks. Repairing a

piece of equipment or painting or surface-treating a 3D-print by hand, with

equipment to hand, for instance, suggests bricolage (active use). User design

is another level of intensity that involves altered protocols, altered local equip-

ment or new integration of equipment, such as the examples of makers using

new procedures for recycling and reusing 3D-printing filament, with old and

new equipment including office paper shredders. User innovation involves

new-to-the-world protocols, local equipment and integration. Several exam-

ples in fablabs are locally developed digital applications for machine access

and automizing machine time billing. ‘Fabman’ is one such service, which

has also been more widely adopted by other labs globally.

We have now illustrated all sixteen types of use as-is and active design engage-

ment in the minimal framework as seen in Figure 4. As we alluded in the ex-

amples above, the intensities of engagement can vary by the degree to which

collectivities, groups of people or social movements adopt or co-create
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alterations, designs or innovations. Fablabs are not digital-physical

manufacturing services: people join them in order to join a community.

They engage in design and designing that is socially oriented, as discussed in

ST&S and design research (as in section 1 and Figure 5).

Any fablab therefore also has a role as a COMMUNITY or ORGANIZA-

TION with particular practices related to rules, governance, identity and col-

lective procedures (Figure 7). Using ‘community’ as a lens to examine active

design engagement, people using the lab as-is engage in normal community

practice by adhering to the lab’s rules, routines and culture. Many engage in

peer help, facilitation and induction by, for instance, helping others with

3D-modelling software as routine community activity (use as-is) (see

Figure 8). The next level of intensity entails subverting, breaking or bending

a rule in the lab; altering a procedure; or organizing, coordinating or config-

uring for others. Some participants, for instance, take the initiative to organize

the documentation process in the lab (active use). Local designing in and for

the community is also common, renewing the procedures or rules by, for

instance, creating their own house rules for the lab. A group who wants to

change community procedures, to orient the community to more environmen-

tally conscious practices, might organize a workshop on e.g. recycling PLA

filament (polylactic acid, a bioplastic) instead of sending it to landfill (user

design). User innovation for the community means introducing a new-to-

the-world element into the community or into the practices that constitute it

(user innovation). An apt example of organizational innovation is the adapta-

tion of local indigenous communities’ governance models for meetings in the

lab, to counteract dominant but undesired processes for decision-making in-

herited from a largely white, male, global North engineering tradition

(Neale & Hobern, 2017). In the example of recycling PLA, user innovating

for the community has entailed new community configurations: recruiting

others into open innovation practices, with free sharing of equipment designs

and instructions, steering of material flows towards circularity and offering

space for experimentation and new revenue streams.

As indicated in section 1.2, Science & Technology Studies has emphasized how

some communities operate akin to social movements, who co-create, use and

adapt IMAGINARIES AND IDEOLOGIES, visions of desired futures that

are publicly performed to align strategic partnerships, mobilize participants

and muster resources (Jasanoff & Kim, 2015; Kohtala, 2017; Stein, 2017). In

this category, a participant simply re-enacts an imaginary when she e.g. keeps

a blog that conveys ideological content to others: proselytizing (use as-is).

Some participants emphasize an aspect of the ideology they value such as

ecological issues, by making a ‘green’ variant within the fablab ideology, or

through performance and display, exhibiting ‘sustainable’ fabbed objects in

the lab (active use). Some have begun to more intensively realize this new

aspect of the imaginary, showing how circular 3D-printing can be made a
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reality by showcasing the lifecycle of 3D-printing bio-based filament to the

community, inviting others to bring 3D-printing filament waste to the Lab

to be recycled and conveying the new aspects through symbols and objects

(user design). Moreover some fablab collectives are showing how sustainable,

circular, local production can be made a reality in a new economic model

involving their own local currency. This involves creating a new partial reali-

zation of a new imaginary for peer-to-peer open design: a user innovation of an

imaginary, which is paired with collective experiments in the lab and discursive

items such as manifestos, displays or texts.

Finally, fablabs are not isolated spaces physically either; they rely on networks

of connections to infrastructures and other local communities in the global

DIY maker world. Examining use as-is of a lab in the framing of INTERAC-

TION ARENAS AND GLOBAL PLATFORMS entails simple use of con-

tent: straightforward download of a 3D-model from an online global file

repository such as Thingiverse, participating in interaction arenas such as

maker events, or giving others recommendations about platforms or arenas.

Active use entails contributing to the platform by, for instance, creating new

categories or tags in a repository or recruiting and doing community work

in organizing a cross-setting maker event. User design means altering the

form of the platform or establishing a new interaction arena for the domain:

fablab participants have, for instance, altered and re-categorized the online

discussion forums for the global community and have organized new types

of face-to-face, cross-setting maker events. User innovation implies creating

new-to-the-world infrastructural platforms or platform components such as

GitHub (an open version-control development platform for collaboration)

and PhP-BB (free and open source forum software) (See Figure 7.).

In sum, peer-to-peer open design activities present rich terrain for demon-

strating active use and engagement with design by non-professionally trained

and hired designers. This richness may be extraordinary given open design ac-

tivities feature shared, common design work, alternative new production net-

works, technologies, physical settings, platforms of global reach and various

ideological currents that animate users’ endeavours. Nonetheless, European

fablabs exemplify active use and design engagement across all four levels of in-

tensity of engagement and in all seven categories, detailed with examples in our

taxonomy in Figure 8.

3 Discussion and conclusions
The wide spread of hacking, making, (re)designing and innovating done by

adopters of designs underscores that important contributions to designs and

designing are not limited to those made by professional designers in their of-

fices. Just as importantly, design approaches that purposefully continue design

during the use time with inputs from both users and designers e in academic
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settings approaches such as meta-design and co-realization (Giaccardi &

Fischer, 2008; Hartswood et al., 2002) and in industrial settings most notably

minimum viable product strategies (e.g. Johnson, 2013) e emphasize the

importance of the minor and major adjustments, locally new designs and

added innovations people make to the offerings.

This practical relevance of active use finds its counterpart in several academic

disciplines that empirically investigate the related phenomena from different

vantage points. Yet as we have elaborated in this paper, most research, and re-

sources available to practitioners, operates in simple typologies that are de-

tached from each other and consequently neglect aspects and intensities of

active use that are well established in others. Disciplinary conveniences have

not equalled thoroughness, let alone empirical adequacy and usefulness. At

the same time, a strategy to simply add up the disciplinary typologies would

result in a muddle of potentially over one hundred different, partially overlap-

ping terms and intensities of active use. The overarching finding across this pa-

per has been that a more analytical and encompassing view, a taxonomic

framework synthesis, of active use and design engagement is needed for

both empirical and conceptual reasons.

We have hence analytically integrated the major differences into three crucially

distinct intensities and seven areas in which active use can happen. Such an en-

compassing taxonomy is empirically relevant for understanding what people

do in and with designs in the 21st century. We have illustrated that in

digital-physical peer-to-peer open design initiatives, all forms and intensities

of this more encompassing taxonomy are present, and the existing research

shows that many of these forms are present in other contexts as well.

This taxonomy of 21 types of active use is valuable in orienting empirical re-

searchers and practitioners to the forms, differences and interrelations within

active use. It suggests distinguishing at minimum four individual aspects of

active design engagement: with uses, with objects, with meanings and with set-

tings. It further suggests minimally three distinct intensities beyond “use as-is”,

namely “active use”, “local user design” and “new-to-the-world user innova-

tion”. This minimal taxonomy presented in Figure 4 is sufficient in most indi-

vidually used designs, which are not opened to collective design engagement.

We have thus purposefully kept the individual and collective forms separated

in Figures 4 and 7 to ease the applicability of our taxonomy in those settings

and research aims in which collective aspects do not feature importantly.

At the same time, the collective forms of active design engagement are on the

rise, and as we illustrate through open design maker practices, examples can be

readily found also in all forms and gradations of collective design engagement

e in community and organizational form and practices, in ideologies, and in

wide platforms e and these categories are important in guiding researchers
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and practitioners to the full scope of active use in those settings where collec-

tive engagement with design is salient.

This more encompassing view on active design engagement draws attention to

issues that various research communities have had a propensity to ignore. Let

us examine the most salient implications as per the literature streams reviewed

in section one, in the order we reviewed them, and end with an overall sum-

mary of implications.

For design and designers, the encompassing view on active design engagement

should make clear that in most contexts design is not only, and often not even

most importantly, about intended use but what ‘users’ make out of it in their

real-life settings and practices. This calls for considerations on how tightly and

loosely scripted different aspects of design are and what kind of access and ease

is built into altering it: i.e. what meta-design strategies need to be adapted also

in products and services that do not aim at fostering meta-design (Giaccardi &

Fischer, 2008). The findings thus further underscore the importance of design-

in-use strategies in design and development. People regularly alter and inno-

vate the meaning of designed products and services, and when they pool their

competences and resources they can achieve results equal or even greater to

professional designers (cf. Baldwin & von Hippel, 2011; von Hippel, 2016;

Hyysalo & Usenyuk, 2015; Halbinger, 2018). This undermines ideas where

proactive engagement or the alteration and innovation of meaning would be

the distinctive skill of professional designers e as suggested for instance by

the widespread typology by Sanders that moves from consumer, adapter,

maker, explorer, creator to professional designer e and more generally calls

for further research on what the distinctive differences actually are between

professional designers and designing users when the scope or quality of achiev-

able design engagement does not seem to set maker and prosumer collectives

inferior to professionals. Our taxonomy is further instrumental in pointing

out muddles and blind spots in typologies such as the Sanders typology that

mixes active design engagement in uses, objects and meanings in its ‘contin-

uum’. There is simply wider empirical ground laid out by ‘lay designers’, which

can inform design professionals and design researchers.

For both studies of appropriation in information systems and HCI and for con-

sumption studies, the more encompassing view flags the need to place the most

intensive forms of active design engagement more firmly within their view of

consumption and use. These bodies of literature tend to e similarly to ten-

dencies in design research e lump together different forms of active use and

local user design as evidence of active appropriation and not to further inves-

tigate the intensity of the design engagement in its different dimensions: have

there been innovations and, if yes, then precisely in what. In addition the

added clarity and analytical sensitivity provided by our full taxonomy should

help HCI, information systems and consumption studies researchers to
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address the increasingly complex patterns of prosumption, hacking, remixing,

making (and so on) which they encounter in both digital and digitalephysical

settings.

Our taxonomy further implies that user innovation is not only about objects,

techniques and exaptations, which have been the focus of user innovation

research to date. Innovation by users can concern just as importantly local set-

tings, meanings and organizational innovation. Even as these are much harder

to measure, they constitute core elements that make free innovation thrive and

that are necessary for its freedom (cf. von Hippel, 2016). An example of the

potential bias this may set can be found in our own study of small-scale renew-

able energy technologies in Finland (Hyysalo, Johnson, & Juntunen, 2017;

Hyysalo, Juntunen, & Freeman, 2013). Only when reconsidering the case ma-

terial in light of the taxonomy built in this paper did it occur to us that many

people were innovating and making modifications in their own settings, in how

their whole home was set up anew. We had not conceptualized it as a cluster or

system of small user innovations; rather we limited ourselves to listing user in-

novations in products and uses. There are thus likely gains to be made in devel-

oping more encompassing ways to record different types of innovations by

users, and this is likely to require on-site acquaintance with innovators rather

than via survey questionnaires.

Related to the above, our findings recapitulate science and technology studies’

long insistence on technologies being comprised of more than just products,

services or things. Technology use happens intertwined in practices and set-

tings that are rich with artefacts and infrastructures, tied into communities

and organizations, and animated by ideologies and imaginaries (Eglash,

2004; Flichy, 2007; Pfaffenberger, 1992; Ratto & Boler, 2014; Woodhouse &

Patton, 2004). In the course of engaging with designs, users may also actively

shape these other aspects that are assembled in technology engagement.

Our taxonomy and its illustration with open design making practices opens up

several lines of further research. Firstly, the literature-based and logically or-

dered taxonomy ought to be validated in further empirical research regarding

the prevalence of the active use types in digital, physical, service and platform

designs. Validation is still needed concerning any now-unaddressed intensities

or aspects of active use that are so significant in some domains that they should

be incorporated into the general 21-type active use taxonomy. As a corollary

to this, specific application domains may wish to redact or expand some of the

aspects and intensities of active use to aide practical application in empirical

research or practice (akin to our individual/collective division to provide

also a more simplified version); the current taxonomy provides a basis for do-

ing so on a logically ordered and encompassing basis, rather than seeking to

mesh the simplified typologies that currently abound.
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To sum up, making visible the range of capabilities people currently have as

users, makers, creators, prosumers and participants in collective design en-

deavours, when they engage in and with designs and designing, provides

needed detail and nuance to research and analysis of design and technology.

This in turn will support 21st century designers in articulating how they can

buttress people’s active design engagement.

Declaration of Competing Interest
The authors declare that they have no known competing financial interests or

personal relationships that could have appeared to influence the work reported

in this paper.

Acknowledgements
This study was supported by the Academy of Finland (Grant 289520 Getting

collaborative design done).

References
Aitamurto, T., Holland, D., & Hussain, S. (2015). The open paradigm in design

research. Design Issues, 31(4), 17e29.
Akrich, M. (1992). The de-scription of technical objects. In W. E. Bijker, & J. Law

(Eds.), Shaping technology/building society: Studies in sociotechnical change

(pp. 205e224). Cambridge, MA: The MIT Press.
Allen, R. C. (1983). Collective invention. Journal of Economic Behavior & Orga-

nization, 4(1), 1e24.
Alter, S. (2014). Theory of workarounds. Communications of the Association for

Information Systems, 34(55), 1041e1066.
Andriani, P., & Cattani, G. (2016). Exaptation as source of creativity, innovation,

and diversity: Introduction to the special section. Industrial and Corporate

Change, 25(1), 115e131.
Arnstein, S. R. (1969). A ladder of citizen participation. Journal of the American

Institute of Planners, 35(4), 216e224.

Baek, J. S., Kim, S., Pahk, Y., & Manzini, E. (2018). A sociotechnical framework
for the design of collaborative services. Design Processes in Service Innovation,
55, 54e78.

Bakardjieva, M. (2005). Internet society: The internet in everyday life. London:

Sage.
Bakırlıo�glu, Y., & Kohtala, C. (2019). Framing open design through theoretical

concepts and practical applications: A systematic literature review. Human-

Computer Interaction, 34(5e6), 389e432.
Baldwin, C., & von Hippel, E. (2011). Modeling a paradigm shift: From producer

innovation to user and open collaborative innovation. Organization Science,

22(6), 1399e1417.
Benkler, Y. (2006). The wealth of networks: How social production transforms mar-

kets and freedom. New Haven, CA: Yale University Press.

Berker, T., Hartmann, M., Punie, Y., & Ward, K. J. (Eds.). (2006). Domestication
of media and technology. Maidenhead, UK: Open University Press.

Bødker, K., Kensing, F., & Simonsen, J. (2004). Participatory IT design:
Designing for business and workplace realities. Cambridge, MA: The MIT

Press.

A taxonomy of users’ active design engagement 49

http://refhub.elsevier.com/S0142-694X(19)30084-5/sref2
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref2
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref2
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref3
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref3
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref3
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref3
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref4
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref4
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref4
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref5
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref5
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref5
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref6
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref6
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref6
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref6
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref7
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref7
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref7
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref8
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref8
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref8
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref8
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref9
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref9
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref10
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref10
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref10
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref10
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref10
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref10
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref10
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref10
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref11
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref11
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref11
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref11
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref12
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref12
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref13
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref13
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref14
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref14
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref14
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref14


Botero, A. (2013). Expanding design space(s): Design in communal endeavours
(doctoral dissertation). Helsinki, Finland: Aalto University School of Arts,
Design and Architecture, Department of Media.

Botero, A., & Hyysalo, S. (2013). Ageing together: Steps towards evolutionary co-

design in everyday practices. CoDesign, 9(1), 37e54. https://doi.org/10.1080/
15710882.2012.760608.

Botero, A., Kommonen, K.-H., & Marttila, S. (2010). Expanding design space:

Design-in-use activities and strategies. In D. Durling, R. Bousbaci, L.-
L. Chen, P. Gauthier, T. Poldma, & S. Roworth-Stokeset al. (Eds.), Proceed-
ings of 2010 design & complexity: Design research society international confer-

ence (pp. 18). Montreal, Canada: DRS.
Bovaird, T. (2007). Beyond engagement and participation: User and community

coproduction of public services. Public Administration Review, 67(5), 846e860.
Buchanan, R. (2001). Design research and the new learning. Design Issues, 17(4),

3e23.
B€uscher, M., Christiansen, M., Hansen, K. M., Mogensen, P., & Shapiro, D.

(2009). Bottom-up, top-down? Connecting software architecture design with

use. In A. Voss, M. Hartswood, R. Procter, M. Rouncefield, R. Slack, &
M. B€uscher (Eds.), Configuring user-designer relations: Interdisciplinary per-
spectives (pp. 157e191). London: Springer.

B€uscher, M., Gill, S., Mogensen, P., & Shapiro, D. (2001). Landscapes of practice:
Bricolage as a method for situated design. Computer Supported Cooperative
Work, 10(1), 1e28.

Campbell, C. (2005). The craft consumer: Culture, craft and consumption in a
postmodern society. Journal of Consumer Culture, 5(1), 23e42.

Cardullo, P., & Kitchin, R. (2018). Being a “xitizen” in the smart city: Up and

down the Scaffold of smart citizen participation in Dublin, Ireland. GeoJournal
1e13.

Corbett, S. (2012). Challenging the commodification of public sphere: The hacker
work ethic in a free media lab. First Monday, Vol. 19. (12). Retrieved from.

http://firstmonday.org/ojs/index.php/fm/article/view/3555/4182#5.
Dant, T. (2005). Materiality and society. Maidenhead, UK: Open University

Press.

DeSanctis, G., & Poole, M. S. (1994). Capturing the complexity in advanced tech-
nology use: Adaptive structuration theory. Organization Science, 5(2),
121e147.

de Jong, J. P. J., von Hippel, E., Gault, F., Kuusisto, J., & Raasch, C. (2015).
Market failure in the diffusion of consumer-developed innovations: Patterns
in Finland. Research Policy, 44(10), 1856e1865.

Durrant, R. (2014). Civil society roles in transition: Towards sustainable food?

(Working paper). Brighton, UK: SPRU, University of Sussex. Retrieved
from. http://foodresearch.org.uk/wp-content/uploads/2014/12/FRC-Briefing-
R-Durrant-2014-FINAL-16-12-14.pdf.

Eglash, R. (2004). Appropriating technology: An introduction. In R. Eglash,
J. L. Croissant, G. Di Chiro, & R. Fouch�e (Eds.), Appropriating technology:
Vernacular science and social power. Minneapolis, MN: University of Minne-

sota Press.
Ehn, P., & Kyng, M. (1992). Cardboard computers: Mocking-it-up or hands-on

the future. In J. Greenbaum, & M. Kyng (Eds.), Design at work (pp. 169e196).

Fischer, G., & Ostwald, J. (2002). Seeding, evolutionary growth, and reseeding:
Enriching participatory design with informed participation. In T. Binder,
J. Gregory, & I. Wagner (Eds.), Proceedings of the participatory design

50 Design Studies Vol 67 No. C March 2020

http://refhub.elsevier.com/S0142-694X(19)30084-5/sref15
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref15
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref15
https://doi.org/10.1080/15710882.2012.760608
https://doi.org/10.1080/15710882.2012.760608
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref16
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref16
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref16
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref16
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref16
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref17
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref17
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref17
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref18
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref18
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref18
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref19
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref19
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref19
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref19
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref19
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref19
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref19
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref19
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref20
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref20
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref20
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref20
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref20
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref21
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref21
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref21
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref22
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref22
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref22
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref22
http://firstmonday.org/ojs/index.php/fm/article/view/3555/4182#5
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref24
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref24
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref25
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref25
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref25
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref25
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref50
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref50
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref50
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref50
http://foodresearch.org.uk/wp-content/uploads/2014/12/FRC-Briefing-R-Durrant-2014-FINAL-16-12-14.pdf
http://foodresearch.org.uk/wp-content/uploads/2014/12/FRC-Briefing-R-Durrant-2014-FINAL-16-12-14.pdf
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref27
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref27
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref27
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref27
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref27
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref28
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref28
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref28
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref29
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref29
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref29


conference PDC ‘02 (pp. 135e143). Palo Alto, CA, USA: Computer Profes-
sionals for Social Responsibility.

Flichy, P. (2007). The internet imaginaire. Cambridge, MA: The MIT Press.
Giaccardi, E., & Fischer, G. (2008). Creativity and evolution: A metadesign

perspective. Digital Creativity, 19(1), 19e32.
Gregory, J. (2000). Sorcerer’s apprentice: Creating the health record, Re-inventing

medical Records and patient care (unpublished doctoral dissertation). San

Diego, CA: University of California San Diego.
Hakkarainen, L., & Hyysalo, S. (2016). The evolution of intermediary activities:

Broadening the concept of facilitation in living labs. Technology Innovation

Management Review, 6, 45e58.
Halbinger, M. A. (2018). The role of makerspaces in supporting consumer inno-

vation and diffusion: An empirical analysis. Research Policy, 47(10),

2028e2036.
Hannukainen, P., M€akinen, S., & Hyysalo, S. (2017). Organisational adoption of

the lead user method: A follow-up study on intentions versus actions. Interna-
tional Journal of Business Excellence, 12(4), 508e536.

Hartswood, M., Procter, R., Slack, R., Voss, A., B€uscher, M., Rouncefield, M.,
et al. (2002). Co-realisation: Towards a principled synthesis of ethnomethod-
ology and participatory design. Scandinavian Journal of Information Systems,

14(2), 9e30.
Henderson, A., & Kyng, M. (1992). There’s no place like home: Continuing

Design in Use. In J. Greenbaum, & M. Kyng (Eds.), Design at work: Cooper-

ative design of computer systems (pp. 219e240). Hillsdale, NJ: Lawrence Erl-
baum Associates.

Hermans, G. (2015). Opening up design: Engaging the Layperson in the Design of

everyday products (doctoral dissertation). Ume�a, Sweden: Ume�a Institute of
Design, Faculty of Science and Technology.

Hienerth, C., von Hippel, E., & Berg Jensen, M. (2014). User community vs. pro-
ducer innovation development efficiency: A first empirical study. Research Pol-

icy, 43(1), 190e201.
Hillgren, P.-A., Seravalli, A., & Emilson, A. (2011). Prototyping and infrastruc-

turing in design for social innovation. CoDesign, 7(3e4), 169e183. https://
doi.org/10.1080/15710882.2011.630474.

Hyysalo, S. (2006). Representations of Use and Practice-Bound Imaginaries in
Automating the Safety of the Elderly. Social Studies of Science, 36(4),

599e626. https://doi.org/10.1177/0306312706058426.
Hyysalo, S. (2010). Health Technology Development and Use: From Practice

Bound Imagination to Evolving Impacts. New York: Routledge.
Hyysalo, S., Jensen, T. E., & Oudshoorn, N. (Eds.). (2016). The new production of

users: Changing innovation collectives and involvement strategies. New York,
NY: Routledge.

Hyysalo, S., Johnson, M., & Juntunen, J. K. (2017). The diffusion of consumer

innovation in sustainable energy technologies. Innovative Products and Services
for Sustainable Societal Development, 162(Supplement), S70eS82.

Hyysalo, S., Juntunen, J. K., & Freeman, S. (2013). User innovation in sustain-

able home energy technologies. Energy Policy, 55, 490e500.
Hyysalo, S., Juntunen, J. K., & Martiskainen, M. (2018). Energy Internet forums

as acceleration phase transition intermediaries. Research Policy, 47(5),

872e885. https://doi.org/10.1016/j.respol.2018.02.012.
Hyysalo, S., & Usenyuk, S. (2015). The user dominated technology era: Dynamics

of dispersed peer-innovation. Research Policy, 44(3), 560e576.

A taxonomy of users’ active design engagement 51

http://refhub.elsevier.com/S0142-694X(19)30084-5/sref29
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref29
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref29
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref30
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref31
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref31
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref31
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref32
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref32
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref32
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref33
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref33
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref33
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref33
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref34
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref34
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref34
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref34
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref35
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref35
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref35
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref35
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref35
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref36
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref36
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref36
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref36
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref36
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref36
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref37
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref37
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref37
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref37
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref37
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref38
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref38
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref38
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref38
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref38
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref39
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref39
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref39
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref39
https://doi.org/10.1080/15710882.2011.630474
https://doi.org/10.1080/15710882.2011.630474
https://doi.org/10.1177/0306312706058426
http://refhub.elsevier.com/S0142-694X(19)30084-5/opt3L6Jkkeb3g
http://refhub.elsevier.com/S0142-694X(19)30084-5/opt3L6Jkkeb3g
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref43
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref43
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref43
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref44
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref44
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref44
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref44
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref45
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref45
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref45
https://doi.org/10.1016/j.respol.2018.02.012
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref46
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref46
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref46


Jasanoff, S., & Kim, S.-H. (Eds.). (2015). Dreamscapes of modernity: Sociotechni-
cal imaginaries and the fabrication of power. Chicago: University of Chicago
Press.

Jeppesen, S., Kruzynski, A., Sarrasin, R., & Breton, �E. (2014). The anarchist com-

mons. Ephemera: theory and politics in organization, 14(4), 879e900.
Johnson, M. (2013). How social media changes user-centred design: Cumulative

and strategic user Involvement with Respect to developereuser social distance

(doctoral dissertation). Espoo, Finland: Aalto University School of Science.
Juntunen, J. K. (2014). Prosuming energy: User Innovation and new energy Com-

munities in renewable micro-generation (doctoral dissertation). Helsinki,

Finland: Aalto University School of Business, Department of Management
Studies.

Kayser, M. (2011). Solar sinter. Kayser works. Retrieved from. https://kayser-

works.com/#/798817030644/.
Kohtala, C. (2016). Making Sustainability: How Fab Labs Address Environmental

Issues (doctoral dissertation). Helsinki, Finland: Aalto University School of
Arts, Design and Architecture, Department of Design.

Kohtala, C. (2017). Making ‘making’ critical: How sustainability is constituted in
fab lab ideology. The Design Journal, 20(3), 375e394.

Kopytoff, I. (1986). The cultural biography of things: Commoditization as pro-

cess. In A. Appadurai (Ed.), The social life of things: Commodities in cultural
perspective (pp. 64e91). Cambridge, UK: Cambridge University Press.

Kuznetsov, S., & Paulos, E. (2010). Rise of the expert amateur: DIY projects,

communities, and cultures. In Proceedings of the 6th nordic conference on
human-computer interaction: Extending boundaries (NordiCHI ’10) (pp.
295e304). New York: ACM.

Latour, B. (1987). Science in Action: How to follow scientists and engineers through
society. Cambridge, MA: Harvard University Press.

Latour, B. (2005). Reassembling the social: An introduction to actor-network the-
ory. Oxford: Oxford University Press.

Liikkanen, L. A., & Salovaara, A. (2015). Music on YouTube: User engagement
with traditional, user-appropriated and derivative videos. Computers in Human
Behavior, 50, 108e124.

Manzini, E. (2015). Design, when everybody designs: An introduction to design for
social innovation. Cambridge, MA: The MIT Press.

Margolin, V. (1997). Getting to know the user. Design Studies, 18(3), 227e236.

Marttila, S. (2018). Infrastructuring for cultural commons (doctoral dissertation).
Helsinki, Finland: Aalto University School of Arts, Design and Architecture,
Department of Media.

Marttila, S., Nilsson, E. M., & Seravalli, A. (2014). Opening production: Design

and commons. In P. Ehn, E. M. Nilsson, & R. Topgaard (Eds.), Making fu-
tures (pp. 87e97). Cambridge, MA: The MIT Press.

McLaughlin, J., & Skinner, D. (2000). Developing usability and utility: A compar-

ative study of the users of new it. Technology Analysis & Strategic Manage-
ment, 12(3), 413e423.

Miller, D., & Slater, D. (2007). Moments and movements in the study of con-

sumer culture: A discussion between daniel miller and don slater. Journal of
Consumer Culture, 7(1), 5e23.

Neale, W., & Hobern, C. (2017). Innovation begins with inclusion: Integrating the

fab charter into every day at fab lab wgtn. In Proceedings of the Fab13
Research Stream. Paper presented at Fab13, Santiago de Chile, 30 July-6 August
2017. Retrieved from. https://archive.org/details/Fab13NealeHobern.

52 Design Studies Vol 67 No. C March 2020

http://refhub.elsevier.com/S0142-694X(19)30084-5/sref47
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref47
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref47
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref48
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref48
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref48
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref48
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref49
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref49
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref49
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref49
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref51
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref51
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref51
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref51
https://kayserworks.com/#/798817030644/
https://kayserworks.com/#/798817030644/
http://refhub.elsevier.com/S0142-694X(19)30084-5/optgsygqpVAwH
http://refhub.elsevier.com/S0142-694X(19)30084-5/optgsygqpVAwH
http://refhub.elsevier.com/S0142-694X(19)30084-5/optgsygqpVAwH
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref53
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref53
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref53
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref54
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref54
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref54
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref54
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref55
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref55
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref55
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref55
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref55
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref56
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref56
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref57
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref57
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref58
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref58
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref58
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref58
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref59
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref59
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref60
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref60
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref61
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref61
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref61
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref62
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref62
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref62
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref62
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref63
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref63
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref63
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref63
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref64
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref64
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref64
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref64
https://archive.org/details/Fab13NealeHobern


Nielsen, K. H. (2016). How user assemblage matters: Constructing learning by us-
ing in the case of wind turbine technology in Denmark, 1973-1990. In
S. Hyysalo, T. E. Jensen, & N. Oudshoorn (Eds.), The new production of users:
Changing innovation collectives and involvement strategies (pp. 101e122). New

York: Routledge.
Okamura, K., Orlikowski, W. J., Fujimoto, M., & Yates, J. (1994). Helping

CSCW applications succeed: The role of mediators in the context of use. In

Proceedings of the 1994 ACM conference on computer supported cooperative
work. Paper presented at CSCW ’94. Chapel Hill, NC, USA. New York,
NY: ACM.

Olsson, E. (2004). What active users and designers contribute in the design pro-
cess. Interacting with Computers, 16(2), 377e401.

Orlikowski, W. J. (2000). Using technology and constituting structures: A practice

lens for studying technology in organizations. Organization Science, 11(4),
404e428.

Oudshoorn, N., & Pinch, T. (Eds.). (2003). How users matter: The Co-construction
of users and technology. Cambridge, MA: The MIT Press.

€Ozkil, A. G. (2017). Collective design in 3D printing: A large scale empirical study
of designs, designers and evolution. Design Studies, 51, 66e89.

Pfaffenberger, B. (1992). Technological dramas. Science, Technology & Human

Values, 17(3), 282e312.
Pollock, N., Williams, R., & D’Adderio, L. (2007). Global software and its prov-

enance: Generification work in the production of organizational software

packages. Social Studies of Science, 37(2), 254e280.
Ratto, M., & Boler, M. (Eds.). (2014). DIY citizenship: Critical making and social

media. Cambridge, MA: The MIT Press.

Redstr€om, J. (2006). Towards user design? On the shift from object to user as the
subject of design. Design Studies, 27(2), 123e139.

Redstr€om, J. (2008). RE:Definitions of use. Design Studies, 29(4), 410e423.
Rohracher, H. (Ed.). (2005). User involvement in innovation processes: Strategies

and limitations from a socio-technical perspective. Munich: Profil Verlag.
Salovaara, A. (2012). Repurposive Appropriation and creative technology Use in

humanecomputer interaction (doctoral dissertation). Helsinki, Finland: Uni-

versity of Helsinki, Faculty of Behavioural Sciences.
Sanders, E. B.-N. (2006). Scaffolds for building everyday creativity. In J. Frascara

(Ed.), Design for effective communications: Creating contexts for clarity and

meaning (pp. 65e77). New York, NY: Allworth Press.
Sanders, E. B.-N., & Stappers, P. J. (2008). Co-creation and the new landscapes of

design. CoDesign, 4(1), 5e18.
Schiavone, F., & Esposito De Falco, S. (2016). Limits to creative destruction and

technologies in practice: The case of ham radio. Technology Analysis & Stra-
tegic Management, 28(1), 60e75.

Shove, E., Watson, M., Hand, M., & Ingram, J. (2007). The design of everyday

life. Oxford: Berg.
Silverstone, R., Hirsch, E., & Morley, D. (1992). Information and communication

technologies and the moral economy of the household. In R. Silverstone, &

E. Hirsch (Eds.), Consuming technologies: Media and information in domestic
spaces (pp. 15e32). London: Routledge.

Simonsen, J., & Robertson, T. (Eds.). (2012). Routledge international handbook of

participatory design. New York: Routledge.
Smith, T. S. J. (2017). Of makerspaces and hacklabs: Emergence, experiment and

ontological theatre at the Edinburgh Hacklab, Scotland. Scottish Geographical
Journal, 133(2), 130e154.

A taxonomy of users’ active design engagement 53

http://refhub.elsevier.com/S0142-694X(19)30084-5/sref66
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref66
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref66
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref66
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref66
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref66
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref67
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref67
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref67
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref67
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref67
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref68
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref68
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref68
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref69
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref69
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref69
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref69
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref70
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref70
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref71
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref71
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref71
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref72
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref72
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref72
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref73
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref73
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref73
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref73
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref74
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref74
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref75
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref75
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref75
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref75
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref76
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref76
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref76
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref77
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref77
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref78
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref78
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref78
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref78
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref79
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref79
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref79
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref79
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref80
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref80
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref80
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref82
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref82
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref82
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref82
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref83
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref83
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref84
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref84
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref84
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref84
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref84
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref85
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref85
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref86
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref86
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref86
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref86


Smith, A., Fressoli, M., & Thomas, H. (2014). Grassroots innovation movements:
Challenges and contributions. Journal of Cleaner Production, 63, 114e124.

Stein, J. A. (2017). The political imaginaries of 3D printing: Prompting main-
stream awareness of design and making. Design and Culture, 9(1), 3e27.

Stewart, J. (2003). The social consumption of information and communication
technologies (ICTs): Insights from research on the appropriation and con-
sumption of new ICTs in the domestic environment. Cognition, Technology

& Work, 5(4), 4e14.
Stewart, J., & Hyysalo, S. (2008). Intermediaries, users and social learning in tech-

nological innovation. International Journal of Innovation Management, 12(3),

295e325.
Taffe, S. (2015). The hybrid designer/end-user: Revealing paradoxes in co-design.

Design Studies, 40, 39e59.
Toombs, A., Bardzell, S., & Bardzell, J. (2014). Becoming makers: Hackerspace

member habits, values, and identities. Journal of Peer Production, 5. Retrieved
from. http://peerproduction.net/issues/issue-5-shared-machine-shops/peer-re-
viewed-articles/becoming-makers-hackerspace-member-habits-values-and-

identities/.
Tooze, J., Baurley, S., Phillips, R., Smith, P., Foote, E., & Silve, S. (2014). Open

design: Contributions, solutions, processes and projects. The Design Journal,

17(4), 538e559.
Toupin, S. (2014). Feminist hackerspaces: The synthesis of feminist and hacker

cultures. Journal of Peer Production, 5. Retrieved from. http://peerproduction.-

net/issues/issue-5-shared-machine-shops/peer-reviewed-articles/feminist-hack-
erspaces-the-synthesis-of-feminist-and-hacker-cultures/.

Usenyuk, S., Hyysalo, S., & Whalen, J. (2016). Proximal Design: Users as De-

signers of Mobility in the Russian North. Technology and Culture, 57(4),
866e908. https://doi.org/10.1353/tech.2016.0110.

van Abel, B., Evers, L., Klaasen, R., & Troxler, P. (2011). Open design now: Why
design cannot remain exclusive. Amsterdam, The Netherlands: BIS Publishers.

von Hippel, E. (1976). The dominant role of users in the scientific instrument
innovation process. Research Policy, 5(4), 212e239.

von Hippel, E. (2005). Democratizing innovation. Cambridge, MA: The MIT

Press.
von Hippel, E. (2016). Free innovation. Cambridge, MA: The MIT Press.
Whalen, J., & Bobrow, D. G. (2011). Communal knowledge sharing: The eureka

story. In M. H. Szymanski, & J. Whalen (Eds.), Making work visible: Ethno-
graphically grounded case studies of work practice (pp. 257e284). Cambridge,
UK: Cambridge University Press.

Woodhouse, E., & Patton, J. W. (2004). Design by society: Science and technol-

ogy studies and the social shaping of design. Design Issues, 20(3), 1e12.

54 Design Studies Vol 67 No. C March 2020

http://refhub.elsevier.com/S0142-694X(19)30084-5/sref87
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref87
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref87
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref88
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref88
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref88
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref89
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref89
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref89
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref89
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref89
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref90
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref90
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref90
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref90
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref91
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref91
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref91
http://peerproduction.net/issues/issue-5-shared-machine-shops/peer-reviewed-articles/becoming-makers-hackerspace-member-habits-values-and-identities/
http://peerproduction.net/issues/issue-5-shared-machine-shops/peer-reviewed-articles/becoming-makers-hackerspace-member-habits-values-and-identities/
http://peerproduction.net/issues/issue-5-shared-machine-shops/peer-reviewed-articles/becoming-makers-hackerspace-member-habits-values-and-identities/
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref93
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref93
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref93
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref93
http://peerproduction.net/issues/issue-5-shared-machine-shops/peer-reviewed-articles/feminist-hackerspaces-the-synthesis-of-feminist-and-hacker-cultures/
http://peerproduction.net/issues/issue-5-shared-machine-shops/peer-reviewed-articles/feminist-hackerspaces-the-synthesis-of-feminist-and-hacker-cultures/
http://peerproduction.net/issues/issue-5-shared-machine-shops/peer-reviewed-articles/feminist-hackerspaces-the-synthesis-of-feminist-and-hacker-cultures/
https://doi.org/10.1353/tech.2016.0110
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref1
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref1
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref40
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref40
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref40
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref41
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref41
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref42
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref95
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref95
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref95
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref95
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref95
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref96
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref96
http://refhub.elsevier.com/S0142-694X(19)30084-5/sref96

