
Advocating for a User-Centred Approach in Designing 
Solutions for Sustainability 

Introduction 
This paper presents an argument that a user-centred perspective in the design of 
solutions for sustainability will help in creating more pragmatic, usable and effective 
systems. The paper begins with highlighting the need for responsible resource 
consumption as a means to mitigate global warming, and then elucidates the different 
approaches taken by designers in the past two decades of sustainable HCI in designing 
solutions for sustainable behaviour. These approaches, which can be termed as genres 
of sustainable HCI, focus on addressing sustainability by viewing ‘users as the problem’ 
instead of designing for ‘users’ problem’. This paper advocates for a more user-centred 
approach in sustainable HCI that would take into account users’ limitations arising from 
social, political and cultural constraints in adopting sustainable behaviour. 

Responsible resource consumption for reducing carbon footprint 
Climate change has adversely affected almost all parts of the world. With rising 
temperatures and melting glaciers, we are witnessing environmental degradation at a 
faster pace than ever before. Disasters have long been linked with climate change but 
they are becoming more frequent and intense with increasing global warming. While the 
developed nations generate far more greenhouse emissions, countries like Bangladesh, 
with a history of minimal contribution to the world’s emissions, are bearing a heavy cost 
of climate change [1].  

Reducing carbon footprint, the total amount of greenhouse gases generated by our 
actions, has become imperative to mitigate the adverse impacts of global warming. 
Judicious use or responsible consumption of resources is the key to reducing carbon 
footprint and making the resources sustain future generations. However, even when the 
educated section of the population is aware of global warming and carbon footprint, it 
fails to practice the responsible consumption of resources in everyday life. This brings 
forth a space for design interventions. 

Sustainable HCI and its genres 
The past two decades of HCI have seen a rapid increase in the number of projects 
focused on sustainability issues with varied goals including interventions in purchasing 
and disposal cycles, decreasing consumption in use, enabling more effective pollution 
detection, and frameworks for understanding environmentally positive technology 
practices [2]. Carl DiSalvo et al. have mapped out the different approaches taken in 
these projects, and identified genres in sustainable HCI as: persuasive technology, 
ambient awareness, sustainable interaction design and pervasive and participatory 
sensing [3]. Here, I discuss these genres with examples to elucidate their underlying 
commitments. These genres take different approaches for addressing sustainability but 
do not take into account the concerns arising from user-centred perspective. 



(1) Persuasive Technology 
Persuasion is one of the major themes in sustainable HCI literature which traces its 
theoretical foundations to BJ Fogg’s theory of persuasive technology [4]. In this genre, 
the approach is to design systems that convince the users to behave in a more 
sustainable way by consuming resources responsibly. The design strategies deployed 
can be generally divided into (1) strong persuasion, in which information is provided 
about the extent to which a user’s behaviour is or is not sustainable and (2) passive 
persuasion, in which information about consumption or waste is presented to the user 
[3]. In this genre, the designer decides which user behaviour can be considered 
sustainable and the success of the design is determined by a changed behaviour that 
aligns with the desired behaviour pre-decided by the designer.  

The examples of persuasive technology for sustainable HCI have come up in many 
forms lately. Persuasive games like PowerHouse (Image 1) designed by Carin 
Torstensson et al. aim at influencing behaviours associated with domestic energy use 
and promoting an energy-aware lifestyle among teenagers [5]. Another example is a 
persuasive application (Image 2) designed by Francisco Lepe-Salazar et al. which is 
based on child-parent interaction and aim at responsible consumption of food in the 
family [6]. Along similar lines, is the example of a persuasive agent, iParrot, designed by 
Abdullah Al Mahmud et al. that encourages energy conservation in a home setting by 
offering feedback, advice, praise, and providing incentives [7]. 

(2) Ambient Awareness 
This genre of sustainable HCI draws upon the histories of calm computing and ambient 
displays to design systems intended to make users aware of some aspects of 
sustainability [3]. Eco-visualisation, a means to reveal the consequence of resource use 
to promote sustainable behaviour [8], forms the basis of many projects in this genre. 
People stay unaware of the amount of electricity and water they consume in everyday 
life, and projects based on eco-visualizations, help them to visualize the consumption 
and consume the resources judiciously. Other than making the consumption information 

Image 1: Simulated domestic setting in PowerHouse Image 2: Sketch from responsible food consumption 
application



visible, another strategy deployed in this genre is to make the desirable consumption 
pattern visible.  

Ambient awareness and persuasive technology share an overlap as many persuasive 
systems are ambient, based on the idea that ambiently provided information will 
persuade the users to behave sustainably. Ambient awareness projects have been 
designed in many forms ranging from devices, physical artefacts to visualizations to 
instrumented environments and intelligent agents [3]. For instance, the Power-Aware 
Cord (Image 3), Launched by Static!, an interactive design agency, is a re-design of an 
electrical power strip that visualizes energy when it is used. It glows blue when turned 
on, and lights up more brightly as the energy use increases [9]. Another example of 
ambient awareness technology is Show Me (Image 4), designed by Karin Kappel et al., 
which deploys an information awareness display for responsible water consumption. It 
includes a shower water meter that displays the amount of water used during one 
shower in form of LEDs assembled on a stick [10]. 

(3) Sustainable Interaction Design  
This genre uses sustainability as a critical lens to rethink the role and outcomes of 
design addressing the design research literature philosophically and critically. 
Methodologies in this genre vary, including conceptual design, critical design, thought 
pieces, and design criticism [3].  

Many approaches have been found in sustainable interaction design projects (SID) that 
seem to be forming their own set of sub-genres. (a) Some of the projects in SID view 
designers as complicit in the unsustainability of current interactive products, and thereby 
focus on changing the design to encourage more sustainable use [3]. (b) Other projects 
emphasize the need for fundamental cultural change, rather than simply increasing the 
efficiency of current lifestyles. However, Goodman argues that works aiming for cultural 
change address a more fundamental aspect of sustainability, but because of their long-
term orientation tend to be speculative and difficult to evaluate [2]. (c) Another strand of 
works in SID aim at reducing resource wastage and pollution, caused due to the rapid 
obsolescence of current technologies. For instance, Martin Woolly writes about 
Choreographing Obsolescence where he focuses on mitigating the environmentally 
destructive impact generated by the short pleasure/dissatisfaction cycles associated 

Image 3: Power-Aware Cord prototype Image 4: Show-Me prototype



with contemporary, unsustainable patterns of consumption of products. He stresses that 
designers need to develop more informed and effective research models and design 
methods that provide a greater understanding of the interrelationship between pleasure 
and dissatisfaction related to product use [11]. 

(4) Pervasive and Participatory Sensing  
Many projects in sustainable HCI deploy sensors to monitor and report on 
environmental conditions, and use sensing as an embedded component in larger semi-
automated systems, such as to measure the perishability of food in distribution networks 
[3]. Other projects capitalize on participatory sensing where people are involved in 
aggregating the data through the use of sensors built into their mobile phones 
(cameras, motion sensors and GPS) and web services. Participatory sensing takes a 
distributed approach for data collection and it can be implemented at personal, urban, 
and global scale empowering people to sense and analyze the invisible aspects of their 
everyday life which have a significant impact on the environment. An important term 
used in participatory sensing is ‘citizen science’ [12] which means involving the 
community in scientific research. Community environmental information systems focus 
on citizen science to emphasize the democratic potential of involving end-users in data 
collection. 

An example of participatory sensing is a project by CENS (Centre for Embedded 
Network Sensing) called Cyclesense—a mobile phone application that enables bike 
commuters to collect data by logging their bike route using GPS and provide geo-
tagged annotations (images, text notes) along with automatic sensor data 
(accelerometer/sound) to infer the roughness and traffic density of the road [13]. 
Bicyclists dynamically select varied routes through the city and collectively contribute a 
rich set of data; more varied and representative than if the data was collected by the 
engineers, computer scientists or designers. Another example PEIR, Personal 
Environmental Impact Report, is a participatory sensing application that uses location 
data sampled from everyday mobile phones to calculate personalized estimates of 
environmental impact and exposure [14].  

Need for a user-centred approach in Sustainable HCI genres 
So far we have seen how certain genres in sustainable design consider user behaviour 
to be problematic for sustainability and target to change that behaviour. This is quite 
evident in persuasive technology and ambient awareness. Most persuasive technology, 
inform users of their wrong behaviours and convince them to behave in a desirable way 
which is considered sustainable by the designers. In some cases, this persuasion can 
align with coercion. An example of this can be traced in the work of Wark et al. [15], 
which manipulates the cattle users with mild electrical shocks in order to keep them out 
of environmentally sensitive areas. Their project almost deploys the Skinner-esque 
modification technique — the idea that behaviour is determined by its consequences, be 
they reinforcements or punishments. This is a serious issue of ethical concern for HCI 
and in particular for proponents of user-centred design.  



Ambient Awareness focuses on making energy consumption less abstract and more 
perceptual through visualization techniques to help users articulate their consumption 
but does not take into account the context of the user which might restrain him from 
behaving sustainably or the course of change in the resource use by the user or how 
the user appropriates the design in his everyday life. Sustainable Interaction Design 
sees designers complicit in the unsustainability of designs and recognizes bad designs 
responsible for unsustainable behaviour but doesn’t focus as much on the users’ needs 
and requirements in practising sustainable actions. Similarly, though participatory urban 
sensing empowers citizens by enabling them to help in data collection for environmental 
improvements, it doesn’t consider the issue of participants’ data privacy. 

The field of HCI has seen a few projects we can look up to as examples that took a 
user-centred approach while designing for sustainability. (1) In the project by Huang et 
al. differences in mobile-phone contracts in North America, Germany, and Japan lead to 
differing opportunities in practice for mobile phone reuse and sustainability [16]. (2) Tae-
Jung Yun investigated the impact of a minimal in-home Energy Consumption Display 
(ECD), on household energy awareness and consumption where collating accounts of 
each user’s experience through pre-surveys and post-surveys, and post-deployment 
interviews, he discovered that the design was appropriated by users as per their needs 
and setting in unexpected ways [17]. (3) Christ J Reed et al. designed a system for 
utilizing unused transportation capacity in the form of unoccupied seats in private 
vehicles in the United States. Their design allows incremental adoption and evolution, 
and capitalizes on local conditions. Through user-centred design techniques, they found 
out that the best match between designer aims and user wants was to increase the 
efficiency of car usage [18]. (4) Strengers looks to reduce resource use in household 
cleaning, while detailing the challenges and cultural constraints uncovered in qualitative 
research activities, to changing behaviour that users encounter in daily life. He 
highlights that a simple focus on awareness of resource use is inadequate [19].  

Conclusion 
Learning from the aforementioned examples, it becomes clear that a user-centred 
approach in designing solutions for sustainability will unfold new design opportunities 
that are crucial for consideration. The examples also make it evident that the designers 
must focus on users’ thinking and approach towards sustainability as the first step to a 
new design. Different research methods like quantitative studies, qualitative studies, 
ethnography, contextual inquiry, usability testing, can be used to uncover users’ pain 
points in using resources responsibly. The genres in sustainable HCI need to bring a 
shift in their view from seeing users as the problem to understanding their problems. 
This shift would legitimize differences in users’ attitudes towards sustainability and see 
users embedded in social and cultural systems which constrain their potential 
sustainable behaviour. Such a shift in approach will make solutions for sustainability 
provide a greater value to both the users and the environment. 



References: 

[1]: https://thediplomat.com/2021/11/bangladesh-bears-the-cost-of-climate-change/ 

[2] Elizabeth Goodman, 2009, Three Environmental Discourses in Human-Computer Interaction, ACM 
Digital Library, Retrieved from https://doi-org.proxyiub.uits.iu.edu/10.1145/1520340.1520358 

[3] Carl DiSalvo et al., 2010, Navigating the Terrain of sustainable HCI, ACM Digital Library, Retrieved 
from: https://doi-org.proxyiub.uits.iu.edu/10.1145/1806491.1806497 

[4] Fogg, B.J., 2003. Persuasive Technology. San Francisco, CA 

[5] Cecilia Katzeff et al., 2006, The PowerHouse: A Persuasive Computer Game Designed to Raise 
Awareness of Domestic Energy Consumption, Research Gate, Retrieved from: https://
www.researchgate.net/publication/
220962692_The_PowerHouse_A_Persuasive_Computer_Game_Designed_to_Raise_Awareness_of_Do
mestic_Energy_Consumption  

[6] Franciso Lepe Salazar et al., 2012, Family interaction for responsible natural resource consumption, 
ACM Digital Library, Retrieved from: https://doi.org/10.1145/2212776.2223760 

[7] Abdullah Al Mahmud et al., iParrot: Towards Designing a Persuasive Agent for Energy Conservation, 
Retrieved from: http://individual.utoronto.ca/pavan/
AlMahmudDadlaniMubinShahidMiddenMoran_iParrotPublished.pdf 

[8]Erica Löfström, 2017,  Eco-visualization: an exploration of the concept and its practical implications, 
eceee summer study proceedings, Retrieved from: https://www.eceee.org/library/
conference_proceedings/eceee_Summer_Studies/2017/4-mobility-transport-and-smart-and-sustainable-
cities/eco-visualization-an-exploration-of-the-concept-and-its-practical-implications/ 

[9] https://inhabitat.com/power-aware-cord-by-static/ 

[10] Karin Kappel et al., 2009, "show-me": water consumption at a glance to promote water conservation 
in the shower, ACM Digital Library, Retrieved from: https://doi.org/10.1145/1541948.1541984 

[11] Martin Woolley, 2009, Choreographing obsolescence - ecodesign: the pleasure/dissatisfaction cycle, 
ACM Digital Library, Retrieved from: https://doi.org/10.1145/782896.782916 

[12] https://citizenscience.org 

[13] https://www.scientificamerican.com/citizen-science/participatory-urban-sensing-ucla/ 

[14] Min Min et al., 2009, PEIR, the personal environmental impact report, as a platform for participatory 
sensing systems research, ACM Digital Library, Retrieved from: https://doi-org.proxyiub.uits.iu.edu/
10.1145/1555816.1555823 

[15] T. Wark teal., 2009, Sensor and Actuator Networks: Protecting Environmentally Sensitive Areas, EEE 
Pervasive Computing Retrieved from: https://ieeexplore.ieee.org/document/4736475 

[16] Hunag teal., 2009, Understanding Mobile Phone Situated Sustainability: the Influence of Local 
constraints and Practices on Transferability, IEEE, DOI Bookmark: 10.1109/MPRV.2009.19 

[17] Tae-Jung Yun, 2009, Investigating the impact of a minimalist in-home energy consumption display, 
ACM Digital Library, Retrieved from: https://doi.org/10.1145/1520340.1520676 

https://doi-org.proxyiub.uits.iu.edu/10.1145/1520340.1520358
https://doi-org.proxyiub.uits.iu.edu/10.1145/1806491.1806497
https://www.researchgate.net/publication/220962692_The_PowerHouse_A_Persuasive_Computer_Game_Designed_to_Raise_Awareness_of_Domestic_Energy_Consumption
https://www.researchgate.net/publication/220962692_The_PowerHouse_A_Persuasive_Computer_Game_Designed_to_Raise_Awareness_of_Domestic_Energy_Consumption
https://www.researchgate.net/publication/220962692_The_PowerHouse_A_Persuasive_Computer_Game_Designed_to_Raise_Awareness_of_Domestic_Energy_Consumption
https://www.researchgate.net/publication/220962692_The_PowerHouse_A_Persuasive_Computer_Game_Designed_to_Raise_Awareness_of_Domestic_Energy_Consumption
https://doi.org/10.1145/2212776.2223760
http://individual.utoronto.ca/pavan/AlMahmudDadlaniMubinShahidMiddenMoran_iParrotPublished.pdf
http://individual.utoronto.ca/pavan/AlMahmudDadlaniMubinShahidMiddenMoran_iParrotPublished.pdf
https://www.eceee.org/library/conference_proceedings/eceee_Summer_Studies/2017/4-mobility-transport-and-smart-and-sustainable-cities/eco-visualization-an-exploration-of-the-concept-and-its-practical-implications/
https://www.eceee.org/library/conference_proceedings/eceee_Summer_Studies/2017/4-mobility-transport-and-smart-and-sustainable-cities/eco-visualization-an-exploration-of-the-concept-and-its-practical-implications/
https://www.eceee.org/library/conference_proceedings/eceee_Summer_Studies/2017/4-mobility-transport-and-smart-and-sustainable-cities/eco-visualization-an-exploration-of-the-concept-and-its-practical-implications/
https://inhabitat.com/power-aware-cord-by-static/
https://doi.org/10.1145/1541948.1541984
https://citizenscience.org
https://doi-org.proxyiub.uits.iu.edu/10.1145/1555816.1555823
https://doi-org.proxyiub.uits.iu.edu/10.1145/1555816.1555823
https://doi.org/10.1145/1520340.1520676


[18] Christy J reed, 2005, Recognizing individual needs and desires in the case of designing an inventory 
of humanity-centered, sustainability-directed concepts for time and travel, Research Gate, Retrieved from: 
https://www.researchgate.net/publication/
229020353_Recognizing_individual_needs_and_desires_in_the_case_of_designing_an_inventory_of_hu
manity-centered_sustainability-directed_concepts_for_time_and_travel 

[19] Yolande Strengers, 2008,  Smart metering demand management programs: challenging the comfort 
and cleanliness habitus of households, ACM Digital Library, Retrieved from: https://doi.org/
10.1145/1517744.1517747  

https://doi.org/10.1145/1517744.1517747
https://doi.org/10.1145/1517744.1517747

