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ABSTRACT

This study examines the mechanisms underlying practice changes among participants in a carbon-neutrality living lab,
focusing on the Theory of Planned Behavior (TPB). Carbon neutrality requires not only policy and technological efforts but
also sustained changes in citizens’ everyday practices. Therefore, this study conceptualizes the living lab as a participatory
and experimental space in which participants attempt carbon-neutral actions, record their experiences, share feedback, and
collectively identify support measures. A qualitative case study was conducted in a carbon-neutrality living lab jointly operated
by a university in Seoul, South Korea. The program lasted approximately two months and involved 18 participants. Data were
collected from Padlet-based practice records, comments, interaction data, and semi-structured interviews with nine participants.
The data were analyzed through theory-driven thematic analysis using the three TPB components: attitude, subjective norm,
and perceived behavioral control. The findings show that participants came to view carbon-neutral practices not as burdensome
moral obligations but as manageable everyday choices. However, practices were sustained mainly when the perceived cost
and inconvenience remained acceptable. Padlet records, peer comments, weekly meetings, and group discussions fostered
mutual monitoring, encouragement, and the formation of reference groups. Participants also expanded their practical strategies
through interaction with others. In terms of perceived behavioral control, structural barriers such as insufficient facilities for
washing reusable cups, unclear waste-separation systems, limited bicycle infrastructure, and insufficient information on carbon
reduction constrained practice. Quantitative feedback provided through digital platforms enhanced participants’ sense of control
and motivation. This study suggests that carbon-neutral behavior change is shaped by the interaction of individual attitudes,

social relationships, infrastructure, institutional conditions, and feedback systems.
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Fe S st o, A o9 da B
I A GALE] Zojo] A= o ds] F83% LAR Hof
Qlth(Meadow et al., 2015; Ostrom, 2010). £3] 7| SH3}
AL oo ol BAATE HE e EFT BAE,
27} 991e] Alo] 9e] AAOE ololA|A] Fhe of
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(sustainability transition)Z 93t AHH AMdA mda
ZFEE T (Voytenko et al., 2016). 7|33} tf-g-oldh= &
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U5 @ttt AA Ao HEEX] A V& AR

et

, ol 2ol ofuAgt B ARl A
& AAE "Wsks =72 715 & AeS HoEH
(Kim and Han, 2018).
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Table 1. Analytical framework based on the theory of planned behavior

Theory of TPB Meaning in this study

Analytical focus

Examples of data

. Positive or negative evaluations of
Attitude .
carbon-neutral behaviors

Perceived benefits, inconvenience,
sense of achievement, and cost

burden of practice

Using a tumbler, reusing clothing,

deleting unnecessary emails

Perceptions of others’ expectations
and practice standards within the

group

Subjective norm

Padlet posts, comments,
likes/reactions, weekly meetings,

team activities

Experiences of adopting practices after

observing other participants’ actions

The extent to which participants feel
PBC capable of actually performing the

behavior

Infrastructure, information, time, cost,

and institutional conditions

Lack of space to wash tumblers,

confusion about waste-sorting rules,

insufficient feedback on carbon reduction

Table 2. Process of the program

Stage

Content

Living Lab Design and Participant

Recruitment

Design a Living Lab program for carbon-neutral practice plan ideas

Recruit student participants for the Living Lab

Identification and Experimentation of

Carbon-Neutral Practice Ideas

Conduct a preliminary workshop for student participants in the Living Lab

Implement a Living Lab idea-generation program for carbon-neutral practice plans

Development of a Support Program for

Carbon-Neutral Practices

Implement an experimental program to test the effects of carbon-neutral practice plan ideas
developed through the Living Lab

Evaluate the carbon reduction potential of each idea and support participant engagement

Carbon-Neutral Idea Outcome Sharing

Session

Hold an outcome-sharing session to present the results of the ideas
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