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ABSTRACT

A pro-environmental attitude in the general population is essential
to combat climate change. Society as a whole has the power to
change economic processes through market demands and to exert
pressure on policymakers - both are key social factors that currently
undermine the goals of decarbonization. Creating long-lasting, sus-
tainable attitudes is challenging and behavior change technologies
do hard to overcome their limitations. Environmental psychology
proposes social factors to be relevant, a.o. creating a global identity
feeling and widening one’s view beyond the own bubble. From our
experience in the field of mobile sensing and psychometric data
inferences, we see strong potential in mobile sensing technologies
to implement the aforementioned goals. We present concrete ideas
in this paper, aiming to refine and extend them with the workshop
and evaluate them afterward.

CCS CONCEPTS

« Human-centered computing — HCI theory, concepts and
models; Ubiquitous and mobile computing systems and tools;
« Applied computing — Sociology.
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1 STRUCTURE AND PURPOSE OF THIS PAPER

We will first briefly show how HCI has researched behavior change
technology to support sustainable behavior and which limitations
research is facing. We then introduce research from behavioral- and
environmental psychology, arguing that societal change and atti-
tude forming are more promising than individual behavior change.
We show the powers of nowadays mobile sensing technology, data
inference approaches, and social crowd sensing. We then bring the
insights from environmental psychology and the presented HCI
technologies together, to present novel application concepts based
on these technologies that implement approaches that are promis-
ing to support societal change. We discuss the proposed technology
critically, as these technologies bring a high responsibility - mobile
sensing data collection can raise severe privacy issues, and the ap-
plication of psychometric targeting approaches is ethically critical
and needs to be well discussed.

This work is licensed under a Creative Commons Attribution-ShareAlike 4.0 Interna-
tional License.

2 WHAT SHCI RECENTLY DID: LIMITATIONS
OF BEHAVIOR CHANGE TECHNOLOGY

Building on concepts of habit forming, self-optimization, and behav-
ior change applications, HCI also investigated using such concepts
to foster sustainable behavior, for example to push people more to-
wards sustainable mobility [14] or foster sustainable consumption
through self-reflection [6].

However persuasive sustainable interventions have limited real-
world impact because the main objectives against acting sustainably
are external circumstances that cannot be overcome by persuasive
technology [9]. Furthermore, achieved behavior changes of studied
projects are often not long-lasting in the wild [19]. In their recent
review, Bremer et al. [8] summarize the efforts and limitations of
past SHCI research, and call for going beyond individual behavior
change and rather aim for societal change.

Persuasive technologies in other domains are usually designed
to directly improve an aspect of oneself (e.g. physical fitness, men-
tal health) which can directly be tracked and an improvement be
felt. Regarding sustainable behavior, classical behavior change-
supporting technologies face limitations in real-world applicability,
above all a lack of "good reason to use" e.g. extrinsic motivation,
(see Technology Integration Model of Shaw et al. [27] for factors
influencing continued use).

3 ENVIRONMENTAL PSYCHOLOGY + THE
POWER OF SOCIETAL CHANGE

Actual technology alone is not sufficient to combat climate change,
societal change (that can be supported by technology) is at least as
important [12]. They report consumption patterns and corporate
responses to be the two social factors that still undermine the goals
of decarbonization. Hereby the latter is indirectly controlled by
the first (i.e. companies adapt to market demands). Behavioral-
and environmental psychology try to explain why people do not
behave sustainably even though they have an attitude towards it
(i.e. attitude-behavior gap), or what counteracts people developing
an environmentally friendly attitude.

Attitude-Behavior Gap. Regarding consumer behavior, the main
barrier towards actual sustainable behavior are hard circumstances
like price, perceived availability, and convenience [1]. A lack of such
extrinsic motivational factors come together with rather weak in-
trinsic motivations: Moral short-sightedness [2] and doubts whether
one can make a difference as individuals throttle the intrinsic mo-
tivation of many people. Among the five obstacles towards far-
sighted actions that Ascher [2] point out, especially selfishness
and uncertainty play a role in our context. The effects of one’s
climate-negative actions are for western societies geographically
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