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Abstract

The proliferation of smart technologies transforms the way individual consumers perform tasks.
Considerable research alludes that smart technologies are often related to domestic energy
consumption. However, it remains unclear how such technologies transform tasks and thereby impact
our planet. We explore the role of technological smartness in personal day-to-day tasks that help create
a more sustainable future. In the absence of theory, but facing extensive changes in everyday life enabled
by smart technologies, we draw on phenomenon-based theorizing (PBT) guidelines. As anchor, we refer
to task endogeneity related to task-technology fit theory (TTF). As infusion, we employ theory on public
goods. Our model proposes novel relations between the concepts of smart-autonomy and -transparency
with sustainable task outcomes, mediated by task convenience and task significance. We discuss some
implications, limitations, and future research opportunities.

Keywords: Smart Technology, Green IS, Public Good; Task-Technology Fit; Phenomenon-based
Theorizing; Next Generation Theorizing.

1 Introduction

Theory on sustainable behaviors in private lives suggests that these are determined by attitudes,
individual capabilities, contextual factors, personal habits, and household routines (Stern, 2000).
Research on smart technologies and sustainability thus examined the effects of interventions to reduce
household energy consumption (e.g., Loock et al., 2013) or antecedents to adopt respective technologies
(e.g., Wunderlich et al., 2019). While we know why people use technology and that use can result in
desired outcomes, the role between humans and machines in creating these outcomes remains
theoretically elusive. In this vein, also recent calls emphasize the need to understand “how digital
technologies can help individuals [...] to measure what we should value [...or] influence behaviors and
decision-making of individuals” (Boh and Melville, 2022, p. 2).

There is a continuous emphasis on enhancing sustainability in private lives at home (e.g., Dubois et al.,
2019). In fact, reducing emissions is imperative to every life domain, given that we are about to approach
many irreversible ecological tipping points (Armstrong McKay et al., 2022). At the same time, the
diffusion of smart technologies accelerates, especially among residents with the necessary purchasing
power (McKinsey, 2021) — those with the largest share of emissions (Bao and Li, 2020). Industry
research shows smart technologies can help to mitigate roughly five metric tons of one household’s
energy-related emissions (Shwisberg et al., 2021). As long as a single refrigerator consumes more
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electricity than a person in a “poor country” (The Economist, 2022), we believe focusing on decreasing
the footprint of such households is essential to creating sustainable futures.

The proliferation of smart technologies in homes is changing how consumers perform household tasks.
Compared to analog task execution, we observe that with the use of smart technologies, tasks like
shopping for groceries, doing chores, or setting the temperature are completely transformed (e.g.,
Andraschko et al., 2021; Marikyan et al., 2019). However, this transformation has not yet received
conceptual attention. Even though the link between technology, human behavior, and the quality of the
environment was established early in Green IS at a high theoretical level (Elliot, 2011), there is still no
model that makes the causal relationships between technology, transformed tasks and created
sustainability impact tangible. Being aware that IS for sustainability has two sides of the same coin (e.g.,
Veit and Thatcher, 2023), we confine this paper to one side, that of supporting it. Our goal is thus to
examine the role of smartness in helping individual consumers create sustainable task outcomes. More
specifically, we seek to understand how smart technologies influence users' perceptions and as a result,
their actions to mitigate climate change.

Phenomenon-based theorizing (PBT) is an emerging approach in response to an ever-changing world
driven by evolving technologies (Fisher et al., 2021). In the absence of theory, but given far-reaching
technology-enabled changes in daily lives, we follow the guidelines for PBT as they promise “fruitful
opportunities to build theory” (Fisher et al., 2021, p. 638). In doing so, we draw on the task-technology
fit (TTF) theory as a theoretical anchor and theory on public goods as injection.

Our work responds to calls for more purposeful sustainability research (e.g., Lehnhoff et al., 2021) and
bolder integration of external theories to study IS phenomena (e.g., Burton-Jones et al., 2021). With this
paper, we propose some preliminary thoughts about fundamental theoretical relationships. The
relationships presented here should provide guidance for developing context-specific empirical studies.
We believe that understanding the outlined potential for contradiction will help push the boundaries of
smartness towards greater sustainability.

The remainder of this research-in-progress paper is structured as follows. After outlining the PBT
methodology, we connect the phenomenon with extant conceptions and theories. Next, we propose the
relationships between smartness and task outcome, mediated by task perceptions. Finally, we discuss
some theoretical and practical implications - and limitations as well as future research opportunities.

2 The Phenomenon-based Theorizing Approach

This section provides background information on the nature of the study and the reasons for our
methodological choice. Before emphasizing the differences between prior research on sustainability
by/with IS (i.e., smart technologies) and our PBT approach, we clarify what we mean by theory and
what guidelines we use for theorizing.

In essence, theory can be described as an account of some phenomena (Burton-Jones et al., 2015; Weber,
2003). PBT can thus be understood as the mode of inquiry, an approach that “entails the development
of new theoretical insights and perspectives based on the observation of real-world phenomena” (Fisher
et al., 2021, p. 632). While there is an extensive body of literature on theorizing (or theory-building),
recently, scholars have called for more interdisciplinary blending (Rai, 2018), novelty and boldness
(Burton-Jones et al., 2021), and intellectual dwelling with the phenomenon (Gregory and Henfridsson,
2021). Although the mainstream literature relies on inductive or deductive traditions, emerging theories
within Management and IS research is bringing the phenomenon more and more into focus. For instance,
Artificial Intelligence (Al) and network effects (Gregory et al., 2021), or personal data digitalization and
human dignity (Leidner and Tona, 2021).

PBT deviates from the traditional dichotomy of theorizing modes (Fisher et al., 2021). Accordingly, it
is neither a literature-based problem identification with reasoning for specific solutions (deduction) nor
an unguided approach to data with the emergence of generic explanations (induction). It is closest to
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abduction as it is about moving “from an unexplained anomaly toward a plausible explanation” (Fisher
et al., 2021, p. 631). However, research surrounding phenomena of sustainability through/with IS has
relied either on inductive or deductive traditions. As a result, theory has been tested or developed in the
context of sustainability. For instance, experimental research has tested the impact of digital feedback
(Tiefenbeck et al., 2018) or case study research has uncovered the digitally enabled environmental
affordances (Tim et al., 2018). These two types of studies have in common that they lack the explanative
power for phenomenological anomalies. That is why we utilize the PBT approach, seeking to uncover
some extraordinary relationships when smartness helps consumers to create sustainable task outcomes.
In other words, the lack of theoretical considerations drove our choice of a novel approach that puts the
phenomenon at the center of inquiry.

The PBT guidelines suggest three steps to be followed: (1) Phenomenon identification, (2) connection
with existing theory, and (3) advancing theory and perspectives to account for the phenomenon. While
we have paved the way for the first step in the introduction, we will further outline the phenomenon in
the following section. This is followed by connecting it to the foundations of two theoretical
underpinnings. In the fourth section, we will then connect these underpinnings to the phenomenon under
study through conceptualization. Staying true to the PBT approach (e.g., Fisher, 2019), we will develop
theoretical propositions that aim to capture the fundamental underlying relationships.

3 Foundations for this Theorizing

3.1 Smartness, Smart Technologies, and Consumer Sustainability

We first turn to the higher-order concept of smartness to understand how smart technologies influence
users' perceptions before examining how this influence can be related to climate change mitigation.
There is a comprehensive definition of smartness (Alter, 2020, p. 384):

Purposefully designed entity X is smart to the extent to which it performs and controls functions
that attempt to produce useful results through activities that apply automated capabilities and
other physical, informational, technical, and intellectual resources for processing information,
interpreting information, and/ or learning from information that may or may not be specified by
its designers.

Drawing on the definition above helps to conceptualize smart technologies (the purposefully designed
entity) as a cause of impact. Smart technologies can thus enable actions in the real world. Consequently,
these can also influence users and their actions, which is the focus of this work. In the remainder of the
manuscript, we focus on smart technologies that require user interaction for actions in the real world
(i.e., not pure "set and forget" devices).

One significant domain where consumers can mitigate greenhouse gases (GHG) and thereby create a
more sustainable future refers to the “smart home and digitalization” (Creutzig et al. 2022). Therefore,
we now turn to smart technologies in the home, which serve as a suitable class of technologies to
examine the role of smartness in consumers' sustainable task outcomes. Such smart technologies enable
the resident to stabilize the power grid (Watson et al., 2022; Wunderlich et al., 2019), or encourage the
resident to conserve (Loock et al., 2013; Tiefenbeck et al., 2018). These also seek to enhance
individuals’ convenience, savings, or communication (...), including artifacts like smart -thermostats, -
refrigerators, -speakers, etc. (Andraschko et al., 2021). Smart thermostats that enable the user to increase
energy efficiency and provide grid stability are just one example of smartness transforming tasks toward
sustainable outcomes (see, Shwisberg et al., 2021 for the full illustrative case). However, the relations
between the smart technologies and its sustainability consequences, and how this relates to transformed
everyday life tasks (e.g., heating, cooking, chores, etc.) has not yet been conceptually examined. This
points to our theoretical anchor.
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3.2 The Neglected Task-Endogeneity in TTF

The task-technology fit (TTF) theory “offers a theoretical mechanism for linking system and task-level
phenomena to individual-[..]level outcomes” (Furneaux, 2012, p. 90). The TTF has proven as a powerful
lens to predicting performance outcomes of individual- and group-level tasks serving private and
organizational purposes (Goodhue, 1995; Goodhue and Thompson, 1995; Serrano and Karahanna, 2016;
Zigurs and Buckland, 1998). Unlike individual-level theories explaining IS-acceptance, -resistance, or
-success (cf. Dwivedi et al., 2012), the TTF offers a stronger (but parsimonious) basis for theorizing on
the relation of technology’s impact on task-performance relations (Goodhue and Thompson, 1995). TTF
is considered “almost undeniably a native IS theory” (Straub, 2012, p. xi). While this theory has
advanced the adoption understanding, it has guided many examinations of antecedents for task-related
outcomes (for a review, see Furneaux, 2012).

At its core, the theory states that technology- and task-characteristics are antecedents of performance
outcomes (Goodhue, 1995; Goodhue and Thompson, 1995). While prior studies often referred to
technological characteristics, we adopt the notion of capabilities “to capture the dynamic actions that
each [the technology] is able to accomplish” (Serrano and Karahanna, 2016, p. 2). Because the task-
outcome relation is of focal interest, including intermediate constructs (e.g., fit or utilization) is obsolete
as these are naturally involved (Burton-Jones and Straub, 2006; Serrano and Karahanna, 2016).

Task endogeneity refers to situations when “the nature of a particular task can be fundamentally altered
by the presence of technology” (Furneaux, 2012, p. 102). Prior work emphasizes the limited theoretical
understanding of such situations (Furneaux, 2012; Vessey and Galletta, 1991). Thus, and given that we
observe more and more technologies transforming tasks, a deeper reflection seemed a worthwhile
endeavor. We believe that understanding the transformation of tasks through smartness appears to be of
particular relevance as task characteristics are a crucial predictor for behavioral outcomes (e.g.,
Goodhue, 1995; Hackman, 1969). Given that the outcomes are to be sustainable, the following
particularity must be considered, which alludes to the characteristics of the tasks: The "social welfare
element" that is atypical for "contexts of IS use (e.g., for personal efficiency)" (Melville, 2010, p. 12).
This prompts us to the theoretical injection.

3.3 Theory on Public Goods and IS Phenomena

To capture the core of the problem with the abovementioned “social welfare element,” we draw on
theory of public goods. Given that our climate is a global public good, with emissions being a negative
externality or “public bad,” activities that impact the climate crisis (accelerating or decelerating) are
hardly captured by the market (Nordhaus, 2019). Thus, grid stability can also be deemed a kind of public
good (e.g., De Castro and Dutra, 2013). This fundamental problem implies that individuals performing
tasks that decelerate climate crisis (or are at least not free-riding) often refer to an act of voluntariness
because the individual is not obliged to. While there are many nuances to explain individuals performing
tasks contributing to public goods, two theoretical themes are outstanding: (1) Exchange and reciprocity
(expecting something from others or benefits for the self) (e.g., Fehr and Schmidt, 2006) and (2)
philanthropy and altruism (feeling better about a good deed) (e.g., Andreoni, 2006).

Extant literature' that investigates IS phenomena with public good characteristics, however, mainly
examined adoption or information sharing (Hildebrandt et al., 2018; Sutanto et al., 2021; Trang et al.,
2020; Wasko and Faraj, 2005; Wunderlich et al., 2019). Thus, the persistent focus on the reasons for
public good contributions and the effects of respective designs (e.g., Jung et al., 2020; Trang et al., 2020)
overshadowed the actual perception of the task and the impact of technology on the task (task

! Inferences ground on a literature review on public good related IS phenomena within the senior scholars” basket of eight and well-known IS
journals (fwd/ bwd search). From 41 papers, we selected 26 relevant individual-level empirical papers to extract 93 factors. Keywords were
public good, common good, social good, pro-social, prosocial, pro-environmental, proenvironmental, voluntary contribution.
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endogeneity). On top of that, there is a lack of evidence on IS-related task outcomes that refer to
reciprocal and altruistic themes — at once. With the foundations of technology (smartness), task
endogeneity (transformed by technology), and sustainable task outcomes (decelerating climate crisis),
it is possible to delve into salient relations.

4 Tasks as Mediators for the Impact of Smartness

Table 1 provides a summary of the theoretical concepts under study. Although PBT does not draw on
the traditional analysis of empirical data, one way to develop the conceptual idea relates to data
complication (Fisher et al., 2021). That is, "some complicated, counterintuitive insight stemming from
an existing data set" (Fisher et al., 2021, p. 635). Accordingly, the selection of our concepts was inspired
by empirical, qualitative evidence gathered in another study to understand the relationship between
smart technologies and sustainability. The important insight that manifested during data analysis was
that convenience and significance could be opposites. That encouraged us to examine the relationship
between two salient concepts more closely. First, users associated tasks with more convenience and
simplicity when performed in support of smart technologies, which second tended to reduce the
associated significance for sustainability when the desired behavior was conveniently by smart
technologies. In moving from our “specific phenomenological observation to a theoretical explanation”
(Fisher et al., 2021, p. 633), we develop a conceptual model based on the below-proposed relations
derived from the literature.

Figure 1 shows our theoretical model. We begin with relationships that corroborate empirical evidence
and require little explanation. We continue with the concretization of smartness. Then we establish the
link to address the fundamental problem of task endogeneity. Although task-convenience and -
significance might apply perhaps even in non-digital settings, one key assumption in the proposed
relationships below is that smart technologies determine salient interactions. Finally, we examine these
interactions - which, to the best of our knowledge, received no theoretical attention but are highly
relevant when it comes to decelerating climate change.

Concept Our Definition Related Underpinning
Technology independently performs and controls (Alter, 2020; Porter and
Smart Autonomy functions to produce useful action results Heppelmann, 2014)
Technology acquires and processes data to display (Alter, 2020; Porter and
Smart Transparency valuable information on the action impact Heppelmann, 2014)
Task Convenience Perception about the extent individual’s actions are (Bailey and Pearson, 1983;
facile in terms of time and effort Berry et al., 2002)

Perception about the extent individual’s actions provide
Task Significance opportunities to improve the welfare of others (i.e., our
planet, future generations)

(Grant, 2008; Hackman
and Oldham, 1976)

Sustainable Task Environmental impact (positive or less-harmful) of (Corbett, 2013; Stern,
Outcome private individual's (un-)intended actions 2000)
Table 1. Preliminary Conceptualizations.

The topic of convenience has been for long a central construct in behavioral research (e.g., Bailey and
Pearson, 1983). Repeatedly, it has been emphasized that more convenience leads to more desired
outcomes. It is, therefore, unsurprising to assume that when someone perceives a task to be convenient,
they are more likely to perform it. In fact, it is also an essential determinant when it comes to public
good contributions (e.g., Brown et al., 2019). Recent studies show, for example, that a convenient design
increases societally desirable behavioral outcomes such as information sharing for contact tracing
(Trang et al., 2020). All in all, this implies the following.
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Proposition 1: Task convenience associated with the use of smart technologies positively
influences task sustainability outcomes.

Research suggests task significance as one of the key determinants for contributing to public goods, i.e.,
improving welfare (e.g., Hackman and Oldham, 1976). This is also quite unsurprising and reminiscent
of self-efficacy research. Hence, if someone considers that their actions will affect the planet's health,
then they are more likely to perform corresponding tasks. Research shows that when individuals
anticipate good feelings from completing sustainable behaviors (van der Linden, 2018) or perceive
technology as environmentally useful (Schill et al., 2019), they are more likely to act accordingly. It is
also related to gaining “utility from the act of giving” (Andreoni, 1990, p. 473). Accordingly, such
motives could also be observed in the use of sustainable technologies or crowdfunding (Bretschneider
and Leimeister, 2017; Warkentin et al., 2017; Wunderlich et al., 2019). Taken together, it suggests our
second relationship.

Proposition 2: Task significance associated with the use of smart technologies positively
influences task sustainability outcomes.

Task endogeneity has received little theoretical attention as such (Furneaux, 2012). It is still not
surprising that technology can change our perceptions of tasks. Nevertheless, it is necessary to examine
the influences thoroughly. We thus draw on the capability orientation of smartness in propositions 3 and
4. As smart technologies combine “[m]onitoring, control, and optimization capabilities to achieve a
previously unattainable level of autonomy” (Porter and Heppelmann, 2014), we assume some relief of
an individual’s time and effort. Hence, we suggest the following.

Proposition 3: Smart autonomy positively influences task convenience.

Research shows smart technologies that provide increased transparency through feedback on
consumption goals or in real-time consumption (Loock et al., 2013; Tiefenbeck et al., 2018) have a real-
life impact. While the behavioral causality has not yet been explicitly examined, it seems reasonable to
assume that the task's significance will be increased through transparency. In this vein, security research
suggests that individuals are more likely to contribute when they believe their behavior can make a
difference (Anderson and Agarwal, 2010). In sum, we propose the following.

Proposition 4: Smart transparency positively influences task significance.

To understand the role of smartness in task sustainability outcomes, it is important to consider the
possible interactions of the task perceptions under study. For this, we address some specificities related
to individuals performing tasks for public goods. Research shows that when individuals contribute to
welfare, they want to perceive that they are engaging in something. This is reflected in instances such
as increased service satisfaction when they participate in recycling activities surrounding it
(Giebelhausen et al., 2016), increased willingness to pay for green products when they were involved in
the production process (Wei et al., 2018), or strong preference to donate time instead of an equal amount
of money (Brown et al., 2019). If individuals do not invest time or effort in the task, they do not perceive
it as a major contribution. In turn, it can be stated that if individuals perceive a task as highly impactful,
it is also perceived more readily, possibly due to the feel-good effect (van der Linden, 2018). While we
assume that extreme values of task significance or task convenience cannot be modeled straight, we note
the interrelationships as tendencies (indicated with “can’). Finally, the following propositions result.

Proposition Sa: Task convenience associated with smart autonomy can negatively
influence task significance.

Proposition 5b: Task significance associated with smart transparency can positively
influence task convenience.
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Figure 1. Preliminary Conceptual Model.

5 Discussion and Concluding Outlook

Given the considerable dormant potential for private consumers (Creutzig et al., 2022), understanding
how proliferating smart technologies transform individual tasks to create more sustainable outcomes is
imperative to justify and enhance their future use. With this research-in-progress paper, we seek to
contribute to this understanding. In the following, we discuss some theoretical implications, limitations,
practical implications, and future research opportunities.

First, this work represents an early empirical application of the novel PBT approach (Fisher et al., 2021).
By departing from the traditional inductive—deductive dichotomy, we attempt to demonstrate the value
of emphasizing the phenomenon. We thereby offer a conceptual explanatory model for phenomena we
encounter in everyday lives and which previous studies have examined their effects (e.g., Tiefenbeck et
al., 2018). Blending a native IS theory with a reference discipline theory also clearly responds to the call
for next-generation theory (Burton-Jones et al., 2021).

Second, we seek to expand our understanding of TTF (Goodhue and Thompson, 1995; Zigurs and
Buckland, 1998). Although one could argue that TTF is an old hat, previous theorists have
problematically neglected the endogeneity of tasks. We believe this is important when technologies are
becoming smarter and smarter while flowing into almost all areas of our lives (cf., Mousavi Baygi et al.
2021). The model set up here can help to deal with task endogeneity in a basic way.

Third, incorporating sustainability-related public good theory (Nordhaus 2019), we reveal the
interrelations of technology-influenced task perceptions that have not been explored to the best of our
knowledge. We reveal important connections of technology-influenced task perceptions that, to our
knowledge, have not yet been explored. While it has already been shown in analog contexts that it is
important to make consumers not too convenient to achieve sustainable task outcomes (Brown et al.,
2019; Giebelhausen et al., 2016), this reflection is still absent in the digital realm. Thus, this theorizing
makes an initial step for future research on responsible use and the potential opposing relation between
convenience and significance.

This research-in-progress is not without limitations, which point to promising research opportunities.
While we believe that applying the novel PBT approach certainly had its merits, assessing the rigor of
such studies can be challenging. Future studies should thus asses the results of the theorizing endeavor
with more established theory guidelines (e.g., Rivard, 2014). Given that this paper draws on data that
has not primarily been collected for this paper, we cannot discard that other researchers would have
come to slightly different or additional concepts as antecedents for the outcome under study. We have
not formulated detailed hypotheses in this manuscript but deliberately remained with rather higher-level
propositions (for the rationale see Section 2). However, we believe the model presented here can serve
as a basis for formulating detailed hypotheses and testing theoretical relationships in specific contexts.
Finally, we would like to emphasize that we have focused on the supporting side of the medal of IS for
sustainability (see introduction). Future research can use the concepts and relationships proposed here
to examine when smartness leads to negative task outcomes and even may cause increased consumption.
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For practitioners, this paper also aims to create an early understanding that smart technologies will no
longer be considered binary as sustainable or unsustainable. Thus, impact assessment should shift from
centering the artifact toward a more user-centric assessment: What is the outcome of use and how design
addresses both: Personal matters, such as relieving the individual's time and effort, and sustainability
matters, such as its significance for mitigating GHG. Empirical studies are urgently needed to assess the
salient relationships and boundaries of the impact mechanisms. Given our model's parsimonious nature,
we anticipate it will be robust across multiple contexts. Besides some traditional IS use constructs,
suitable control variables refer to eco-literacy, environmental concern, and demographics (Wei et al.,
2018). After all, by arguing that smartness transforms tasks toward sustainability, we hope to contribute
to understanding what is needed to create a more useful future for both the individual consumer and the
planet, rather than serving one at the expense of the other.
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