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Abstract. Scholars have strived for more than two decades to understand and
conceptualized technology affordances. While some claim that affordances
should be at the core of the HCI discipline, there is limited consensus regarding
how to define and operationalized this concept. In recent developments in the IS
literature, perceived affordances are operationalized as the relationship between
the actor’s goal and the technology’s features. In this research, we refine the
concept of affordances by incorporating the new factor of ‘actor capability’ and
test this claim by introducing and validating a three-way interaction between
goal, capability, and feature in an open innovation context. Our contribution
provides a more nuanced yet powerful way of understanding technology
affordances from both theoretical and practical perspectives.
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1 Introduction

The technology affordance lens has been broadly utilized to explore and understand
technology use and its behavioral consequences. However, interpretations of the
affordances are becoming increasingly incompatible with Norman’s original definition.
Norman defined affordances as “the perceived and actual properties of the thing, pri-
marily those fundamental properties that determine just how the thing could possibly be
used” (Norman 1999). Thus, the affordances of an artifact are the actor’s mental
representation of the artifact potential utilities (Faraj and Azad 2012). This cognitive
process has been interpreted in IS discipline as the interaction between goal-oriented
actor and an technical artifact (Majchrzak and Markus 2013; Markus and Silver 2008).
While this interpretation could arguably denote the existence of functional affordances,
it has limited relevance to design because of differentiating actors’ perception merely
based on their goals (Kaptelinin and Nardi 2012)

Furthermore, IS researchers argued that affordances could exist whether they are
(immediately) perceived or not; however, affordances may not be actualized if actors
do not perceive the existence of such affordances (e.g. Volkoff and Strong 2013). That
means affordances are only potentials for actions and need to be perceived and then
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actualized by goal-oriented actors to achieve an outcome (Pozzi et al. 2014). This
interpretation has been successfully used to explain actor behavior (Dong et al. 2016;
Strong et al. 2014). Nevertheless, a few studies as yet focused on its limitations to
inform design (e.g. Davis and Chouinard 2017).

In this paper, we argue that the interactions between technological features (defined
by required functions) and actors’ goals (defined by expected outcomes) cannot fully
explain why so many designs fail while so few succeed. This fact calls for redefining
affordances to meet the conceptual needs of new technology design and development.
To this end, we first introduced a new approach to operationalize affordances based on
the Norman’s original interpretation. This new approach accounts for actors’ capa-
bilities in perceiving the potential utilities of an artifact. Then, we empirically verified
this claim in the context of open innovation platform design. We concluded with a
discussion of theoretical and practical implications of the findings.

2 Background

Norman was a pioneer who applied Gibson’s affordance theory to technology design
(Norman 1999). In his opinion, while actors do not necessarily participate in defining
the properties of an artifact (designed affordances), they need to perceive the affor-
dances of a design in order to actualize them (Norman 2013). Perceived affordances, or
‘signifiers’ in Norman’s words, must be recognized by actors, else they fail to function
(Norman 2013). Hence, perceived affordances is equally important, if not more than
designed affordances, to achieve the design’s goals (Fayard and Weeks 2014). Since
then, evaluating the perceived affordances has become a common methodology in
capturing actors’ perception of technology and its applications (Bærentsen and Trettvik
2002; Pucillo et al. 2014).

In the IS field, perceived affordance is defined as a relational construct that depends
on the interaction between a technological artifact and an actor’s perception1 (Leonardi
2013; Malhotra and Majchrzak 2012; Volkoff and Strong 2013). IS literature limited
the relationship between actor and artifact to the actor’s perception of action possi-
bilities to achieve a particular goal (e.g. Markus and Silver 2008). Unfortunately,
studies used the affordance lens for the purpose of system design did not typically
account for diverse actor-artifact relations (Davis and Chouinard 2017). As a result, in
these studies, an artifact either affords or do not afford a goal-oriented action regardless
of the actor’s capability in discovering or actualizing the affordances. One possible
explanation for this false dilemma is the oversimplification of Norman’s affordance
concept. Researchers conceptualize affordance as a relational construct without
accounting for the role of actors’ capability or past experience in perceiving the pos-
sibilities (Norman 1999; Norman and Nielsen 2010). Lack of quantitative methods to
examine the relationship between actors and technology features also limits researchers
to highlight the relative value of each contributing factor (Michell 2013).

1 In this paper, the term ‘actor’ is limited to individual user to emphasize the user active and central
role in perceiving affordances.
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Researchers argued that affordances should capture more accurately how actors
perceive the action possibilities based on their past experience and current capability in
technology-enabled environments (Bærentsen and Trettvik 2002; Pucillo et al. 2014).
Each actor has a unique set of capabilities that could potentially influence how they
perceive and actualize affordances (Cormier and Lewis 2015). However, previous
studies failed to distinguish between ‘capability to perceive’ and ‘capability to actu-
alize’ (Michell 2013). While we acknowledge that affordances exist independent from
actualization (Anderson and Robey 2017), we argue their quality (not their existence)
depend on actors’ perception shaped by actors’ goals as well as their capability.
Therefore, the main goal of this paper is to propose and verify a quantitative method to
model affordances beyond the relationship between goals and technology features by
including actor capability in perceiving the affordances.

3 Research Context

In order to generate and empirically test affordance propositions, researchers argue that
definition of affordances should be contextualized before applying the concept to a
specific technological context (Malhotra and Majchrzak 2012). We chose open inno-
vation context to verify the new definition since platform design is crucial to open
innovation productivity and sustainability. Additionally, the existing models of affor-
dances –mainly draw form collaboration literature– have not been evaluated to deter-
mine their applicability to the open innovation context (e.g. Sutcliffe et al. 2011).
Therefore, using existing models may not support the design process and the results of
such evaluation may not be comprehensive and valid. In response to these limitations,
this paper verified the new operationalization in the context of open innovation plat-
form. Due to the increasing adoption of social technologies in open innovation, this
paper focus on the affordances of social product development platforms.

Open innovation business models democratize innovation by opening R&D process
to creative crowds all over the world (Nambisan et al. 2017; Ramírez-Montoya and
García-Peñalvo 2018). These distributed models of innovation have transformational
capacity in helping businesses to develop and market new products within a short
period of time (Barrett et al. 2015; Lee et al. 2012; Leenders and Dolfsma 2016). Open
innovation platform is the key vehicle to recruit, organize, engage and motivate
co-innovation teams (Hossain and Islam 2015). The study of open innovation platform
affordances is an effective way to explain how actors perceive the co-innovation
possibilities and realized the potential of open innovation environments (Abhari et al.
2017). This paper proposed a new way to operationalize affordance in order to evaluate
the relationship between platform design and actor co-innovation activities. Drawing
from Gloor’s co-innovation model (Gloor 2006), we conceptualized co-innovation act
as an actor’s participation in ideation, collaboration, and socialization (Brown and
Wyatt 2010; Cullen 2007; Füller et al. 2014; Kahnert et al. 2012; Piller et al. 2012).
Open innovation platforms offer a variety of technology features affording these
activities (Abhari et al. 2017; Gloor 2006; Sawhney et al. 2005). Therefore, we
investigated three main affordances, namely ideation affordances, collaboration affor-
dances, and socialization affordances.
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Ideation affordances include the broad range of possible actions from submitting a
new product idea to suggesting a new product updates. The ideation affordance is
enabled by a group of features such as idea submission, revision, and resubmission
forms, and idea development tools. Collaboration affordances relate to interdependent
activities that allow for a large range of collaborative tasks from product development
to product commercialization. Collaboration affordances rely on platform features such
as evaluation and ranking forms, product improvement tools, and brainstorming tools.
Lastly, socialization affordances enable activities such as discussing opinions, sharing
knowledge, and asking for help or votes. Socialization affordances require social
networking features such as profile creation and management pages, sharing and
posting messages, and connecting and networking tools.

4 Hypothesis

A technology affordance was traditionally modeled as the interaction between the
actors’ goals and technology features (Wang et al. 2015). This approach is a
well-established practice in both HCI and IS fields for measuring task-technology fit
(e.g. Belanger et al. 2001). Wang et al. (2015) argued that researchers only need to
measure the interaction between technology characteristics and individuals’ goals to
understand the influence of technology affordances on the consequences of technology
use. We discussed that measuring technology affordances in this way represents a
challenge to researchers since the relationship between goals and features are insuffi-
cient to explain the potential use and thereby misleading the design. In reality, we need
not only goal-oriented actors but also qualified actors who will be able to perceive the
potentials. This study tried to tackle this limitation by suggesting a third interacting
variable. We named the new variable ‘actor capability’ that define how capable the
actor is in discovering the potential use of an artifact.

The term capability is commonly referred to capacity to perform a task (e.g.
Blomqvist and Levy 2006; Mathiesen et al. 2013; Michell 2013). From affordance
perspective, actors should perceive a technology’s potentials according to their goals
and capabilities in order to create value (Michell 2013; Michell 2013; Ortmann and
Kuhn 2010). Actor capability is defined by actors’ past experience or prior knowledge
about the environment or artifact affecting their perception (Norman 2013). Capability
is different from ‘goal’ but it affects perceive affordances in the same way. This claim
could be validated if the interaction between actors’ goals, actors’ capability and a
particular group of features has a positive effect on the behavioral intention associated
with those features. This three-way interaction suggests that the interplay between
goals and technology features varies across different levels of the third variable, actor
capability. In other words, the effect of technology features on actor behavior differs
across various levels of goals as well as capability. From this perspective, affordance is
still a relational construct between actor and artifact; however, actor can be concep-
tualized as an agent with different sets of goals and levels capabilities. For example, we
can claim a platform affords ideation if the interaction between an actor’s goals, her
ideation capability, and platform ideation features perceived by actors has a positive
effect on the ideation activity. At the same time, we do not expect the ideation
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affordances has a significant effect on other behavioral domains such as collaboration
and socialization. Thus, we hypothesize the following three-way interactions (Fig. 1):

H1: Actor Capability positively moderates the relationship between Goals �
Ideation Features and Continuous Intention to Ideate (but not Continuous Intention
to Collaborate or Socialize).
H2: Actor Capability positively moderates the relationship between Goals � Col-
laboration Features and Continuous Intention to Collaborate (but not Continuous
Intention to Ideate or Socialize).
H3: Actor Capability positively moderates the relationship between
Goals � Socialization Features and Continuous Intention to Socialize (but not
Continuous Intention to Ideate or Collaborate).

5 Methods

We tested the proposed three-way interaction using a social product development
platform through a survey study. The survey items derived from the literature were
adapted and modified in the context for this study. The Partial Least Squares Modeling
approach was used to test the effects and statistical significance of the hypothesized
pathways in the structural mode.

5.1 Sample

The data for the field survey were collected from a random sample of Quirky members.
Quirky is an open innovation platform soliciting new product ideas and sharing a
portion of the sales revenue with the community of innovators who contribute to
product ideation as well as product selection, design, development, and promotion.
Quirky is one of the first companies to implement such a model on a social media
platform (Piller et al. 2012; Roser 2013). Quirky compensates the individual contrib-
utors involved in the product’s innovation process by paying community 50% of
royalty revenue for each product. As of 2018, more than 1.2 million members had
collaboratively developed 150 consumer products and collectively received about $11
million in royalties. This case demonstrated a prototypical and, at the same time,
comprehensive model of open innovation due to the high levels of actor involvement
and the variety of co-innovation processes and tools (Abhari et al. 2016).

5.2 Measurements

Goal construct was measured using a second-order construct with five dimensions:
Financial gain, Recognition, Learning, Networking, Enjoyment, and Altruism. The
items for these three dimensions were adopted from previous studies on open inno-
vation networks (Abhari et al. 2018; Antikainen et al. 2010; Antikainen and Vaataja
2010; Battistella and Nonino 2012, 2013; Kahnert et al. 2012). Platform features were
measured by three constructs developed especially for this study, in reference to the
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three key processes of social product development (i.e., ideation, collaboration, and
socialization). Three constructs of ideation features, collaboration features, and so-
cialization features were developed based on recent studies on sociotechnical features
of collaborative virtual environments (Kreijns 2004; Sutcliffe et al. 2011; Wellman
et al. 2003; Zebrowitz 2011). To emphasize the contextual nature of affordances, we
slightly modified some items. The measurement items for three behavioral intention,
were adapted from the studies on continuous behavioral intention in virtual collabo-
rative communities (Bhattacherjee 2001; Chen 2007; Zhang et al. 2010). To model
actor capability, we used actors’ open innovation accumulated experience (self-report)
as a proxy for their capability to perceive the potential uses of features. Actor goals,
platform features, and continuous intention constructs were measured using
seven-point scales using “strongly disagree” to “strongly agree” as the anchors.

5.3 Analysis

We used SmartPLS to test the effects and statistical significance of the hypothesized
pathways in the structural model (Ringle et al. 2015). For estimating the second order
construct (goal), we followed two-step process suggested by Anderson and Gerbing
(1988) to estimate the latent variable and used these aggregate measures as indicators
for the second order construct in the second step. To estimate the three-way interaction
effects, we also estimated and saved the latent variable scores of the two-way effects,
and then entered them as indicators of the associated two-way constructs in the model
estimated. This analysis explained how affordances –as defined in this study– affect the
behavioral intention by showing how the moderated relationships between goals and
features behave under different scores of the second moderator (actor capability).

6 Findings

From 1000 randomly invited Quirky members, 261 members participated in this study.
Demographic data analysis shows that respondents varying in gender, age, education,
and employment were included in the sample. The comparison of sample’s

Fig. 1. Research model with three-way interactions between goals, features and capability
(Other relationships are not presented for the sake of simplicity)

556 K. Abhari et al.



co-innovation experience and contributions with the population’s indicated no nonre-
sponse bias. Most respondents had participated in Quirky ideation (82%), collaboration
(100%), and socialization (85%) activities. More women (59%) participated in the
survey compared to men (41%). Most the respondents were between 26 and 65 years
old (84%), and over 70% had at least some college education. Nearly 60% of the
respondents were employed outside of their participation in open innovation network.

6.1 Measurement Model

The evaluation of measurement items was conducted first. All the loadings of mea-
surement items on their latent constructs exceed 0.7, indicating acceptable item relia-
bility (Hair et al. 2013). In addition, the Cronbach’s alpha and composite reliability of
all the constructs are higher than 0.7, indicating good internal consistency among the
items measuring each construct (Hair et al. 2013). Three tests were conducted to
determine convergent validity and discriminant validity: (1) all Average Variance
Extracted (AVE) is higher than 0.50 (Hair et al. 2013); (2) the square root of the AVE
of each constructs is larger than the correlations of this construct with the other con-
structs (Fornell and Larcker 1981); and (3) the correlations among all constructs (i.e.,
inter-construct correlations) are all well below the 0.90 threshold (Hair et al. 2013). The
results of these tests suggest adequate convergent and discriminant validity. Because
common method bias is a concern when utilizing a survey instrument to measure both
independent and dependent variables, Harman’s one-factor test was used to assess this
potential problem. These results suggested common method bias was not a problem.

6.2 Structural Model

We focused on the comparisons between the current definition of affordances
(Goals � Features) and the proposed definition (Goals � Features � Capability). Our
results supported the baseline model as actors’ goals and perception of platform feature
positively influence the degree to which the actor intent to continuously ideate, col-
laborate, and socialize. However, explaining the variations in other relationships is not
the main purpose of this paper.

H1 proposed a three-way interaction of Goals, Ideation Features, and Capability on
Continuous Intention to Ideate. As expected the empirical data show that this three-way
interaction is positive and significant (b = 0.15, p < 0.05), thus supporting this
hypothesis. The relationships between this three-way interaction and other two inten-
tion constructs (collaboration and socialization) were not supported. The results did not
support the positive relationship between the two-way interaction of Goals and Ideation
Features –as suggested by previous studies– on Continuous Intention to Ideate.
Therefore, we conclude that Platform Ideation Affordances is a function of actors’
goals, actor capability, and platform ideation features predicating actors’ intention to
ideate.

H2 proposed a three-way interaction of Goals, Collaboration Features and Capa-
bility on Continuous Intention to Collaborate. As expected, the three-way interaction is
positive and significant (b = 0.22, p < 0.001), thus supporting H2. However, the
relationships between this three-way interaction and other two intention constructs
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were not supported. The results also did not support the positive relationship between
the two-way interaction of Goals and Collaboration Features on Continuous Intention
to Collaborate. Therefore, we conclude that Platform Collaboration Affordances is a
function of actors’ goals, actor capability, and platform collaboration features predi-
cating actors’ intention to collaborate.

H3 proposed a three-way interaction of Goals, Socialization Features and Capability
on Continuous Intention to Socialize. As expected, the three-way interaction is positive
and significant (b = 0.20, p < 0.01), thus supporting H3. However, the relationships
between this three-way interaction and other two intention constructs were not sup-
ported. The results did not support the positive relationship between the two-way
interaction of Goals and Socialization Features on Continuous Intention to Socialize.
Therefore, we conclude that Platform Socialization Affordances is a function of actors’
goals, actor capability, and platform socialization features predicating actors’ intention
to socialize.

7 Discussion and Conclusion

We conducted an empirical investigation to theorize affordances in open innovation
context. The review of the common approaches to modeling perceived affordances
revealed that actor capability was typically overlooked in the operationalization of this
concept. Nonetheless, capability is the major contributing factor to the perception of
action possibility. We compared the predictive validity of a prototypical operational-
ization of affordances (interaction between goals and features) with our new model that
includes the interaction between goal, capability, and features. Our results supported
that the new operationalization could better capture the actor’s perception of platform
affordances and thereby predict their behavioral intention. The findings also provide a
better understanding of platform design in the context of open innovation.

7.1 Theoretical Implications

We have introduced a new way to operationalize perceived affordances in order to
explain regularities in actor behavior in the context of open innovation platforms. The
results show that these effects are more complex than anticipated given the different
results for two-way (Goal � Features) and three-way (Goal � Features � Capability)
interactions. We found no support for a positive effect of affordances as traditionally
defined (Goal � Features) on behavioral intention. A closer inspection reveals that
capability affects the relationship between Goal � Features and behavioral intention
constructs associated with the key features (i.e. ideation, collaboration, and socializa-
tion). A possible explanation for this result is that the goal-oriented actors with higher
capabilities respond to the platform features with higher intention than their counter-
parts with lower capabilities because of ability to perceive the possibilities. This might
imply that mere alignment between a platform’s features and actor’s goal would result
in a platform full of features satisfying different goals rather than more participation.
This is consistent with our argumentation that including actors’ capabilities in defining
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a platform’s affordances would ensure a better design by making right adjustments and
customization of features.

In the context of this study, our results suggest that open innovation design strategy
should entail a better understanding of the alignment between actors’ goals and actors’
capabilities in terms of knowledge, skills, qualifications and past experience. As open
innovation platforms increasingly adopt social technologies to engage more actors, we
call for further research drawing on affordance theory. This should result in a more
user-centered design of the platforms and thereby the effectiveness of open innovation
practices.

7.2 Practical Implications

Our use of capability to operationalize affordances represents a design perspective
which argues designing features for satisfying goals is likely to result in superficial
adoption and thus lower long-term application. This would benefit the practitioners
towards a better understanding of platform design. We propose six-step process for
platform design evaluation based on the findings of this study: (a) Identify existing
system key features, (b) Identify actors’ goals and capabilities, (c) Determine the
two-way and three-way interactions between features, actors’ goals and capabilities
(d) Determine the associations between the interacting factors and behavioral intention
constructs, and (e) Interpret the results using the following guide. We argue that
positive two-way and three-way interaction coefficients demonstrate a proper alignment
between the platform features and actors’ goals and capability. No significant rela-
tionship suggests inconclusive results or inconsequential effect of affordances on user
behavioral intention. In case of a negative coefficient, the platform owner may want to
A/B testing the platform with new features or a new reward system depending on the
coefficient of two-way interactions. A negative coefficient for Goals � Features sug-
gests misalignment between goals and platform features. A negative coefficient for
Goals � Capability suggests the necessity of improvement in the reward system.
A negative coefficient for Capability � Features suggests misalignment between
actors’ capabilities and platform features. This approach would help platform owners to
engage either the current actors with offering new features or new actors with a dif-
ferent set of goals and capabilities.

In the context of this study, our findings suggest that affordance lens can still
contribute to our understanding of the effectiveness of platform design. However, our
study shows that limiting affordances to the relationship between goal-directed actors
and platform features can reduce open innovation platforms’ ability to fully engage the
actors in ideation, collaboration, and socialization. Open innovation platform designers,
therefore, need to pay more attention to the actors’ capabilities for evaluation of
platform features. Misalignment between actors’ goals and capabilities and platform
features may jeopardize reaping benefits from open innovation platforms. That is why a
significant number of platforms, even those with meticulously designed features, tend
to gain less in co-innovation when they engage an inexperienced group of actors.
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