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ABSTRACT 
By CHI 2022, ffteen years will have passed since the emergence 
of Sustainable HCI (SHCI), which now constitutes an important 
subfeld of HCI. In this paper, we draw on two SHCI corpora to ask: 
Has SHCI progressed? How has the feld responded to prominent 
critiques? Have we identifed and adopted constructive strategies 
for impacting environmental unsustainability? We further show the 
wide array of competencies SHCI researchers have been called to 
develop, and how this has been refected in subsequent work. Our 
analysis identifes signifcant shifts in the SHCI landscape, toward 
research that is diverse and holistic, but also away from eforts to 
address the urgent climate crisis. We posit that SHCI has tended 
to take on far more than it could reasonably expect to deliver, and 
propose ‘Green Policy informatics’ as a pathway that enables SHCI 
to leverage a more traditional HCI skillset in addressing climate 
change. 

CCS CONCEPTS 
• Social and professional topics → Sustainability; • Human-
centered computing → Human computer interaction (HCI). 
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1 INTRODUCTION 
Since two foundational publications were presented at CHI 2007 [9, 
58], Sustainable Human-Computer Interaction (SHCI) has grown 
into an important subfeld of HCI. Driven by the aim to limit en-
vironmental consequences related to computing technology and 
to use computing to help efect pro-environmental behaviours, its 
research is situated at the intersection of technology, its users, and 

Permission to make digital or hard copies of all or part of this work for personal or 
classroom use is granted without fee provided that copies are not made or distributed 
for proft or commercial advantage and that copies bear this notice and the full citation 
on the frst page. Copyrights for components of this work owned by others than ACM 
must be honored. Abstracting with credit is permitted. To copy otherwise, or republish, 
to post on servers or to redistribute to lists, requires prior specifc permission and/or a 
fee. Request permissions from permissions@acm.org. 
CHI ’22, April 29-May 5, 2022, New Orleans, LA, USA 
© 2022 Association for Computing Machinery. 
ACM ISBN 978-1-4503-9157-3/22/04. . . $15.00 
https://doi.org/10.1145/3491102.3517609 

topics like energy, resource consumption and recycling. Despite its 
young history, SHCI has seen signifcant critical engagement with 
its publications, with a number of key critiques emerging that chal-
lenge the assumptions of the feld. For example, many have called 
for a move away from designs which efect individual behaviour 
change, an approach that is deeply ingrained in traditional user-
centred HCI research. In their seminal 2010 paper, DiSalvo et al. 
found that persuasive technology accounted for 45% of their SHCI 
corpus [22], a popular strategy being the use of eco-feedback tech-
nology to provide users with feedback on their resource consump-
tion or other sustainability-related habits like waste disposal [29]. 
Critics challenged the notion that people are ‘rational consumers’ 
capable of engaging with the feedback provided to make more 
informed choices [84], and also argued that persuasive sustain-
ability interventions tend to overestimate individuals’ capacity for 
action [13]: “even the best designed and most well intended PT 
[persuasive technology] application to foster sustainable behaviour 
cannot persuade users to engage in the desired behaviours if the 
circumstances are not allowing or supporting them.” [30]. Other 
critics questioned the efectiveness of individual behaviour change, 
for example arguing that, “when evaluated ‘in the wild’, the scale 
of reduction achieved tends to be limited to less than 10 percent 
(of, say, household electricity or water) and is not proven to be 
long-lasting” [38], and (perhaps more fundamentally) challenged 
the belief that “by merely changing practices at an individual level 
one can do away with unsustainability” [46]. 

Based on these concerns, there were calls to move “beyond per-
suasion” [66], and in general the community began to wrestle with a 
deep existential question: is technology the answer? Mankof asked, 
“What percentage, really, would even global adoption of any of 
our projects create?” [57], while others more explicitly urged the 
community to “develop a refective awareness for situations in 
which computational technologies may be inappropriate or po-
tentially harmful” [6] and realise that “while there will always re-
main problems for computer researchers and professionals to solve, 
not all problems are necessarily best solved by the application of 
ICT/computing power or ‘high-tech’ solutions” [65]. The emerging 
consensus was that SHCI needed to ‘study up’ in non-HCI to be able 
to do better HCI—to integrate knowledge from diverse felds, grap-
ple with theory, and expand our skillset before we are able to design 
appropriate solutions in this space. But this is a practically oriented 
feld: “We want to change things for real, not just write papers,” one 
researcher was quoted as saying [79]. We see this tension between 
a) the desire and need for impact (urgently!) and b) the calls to shift 
from well-established, tangible HCI methods towards approaches 
that are more theoretical and complex as a cause for concern. Can 
the SHCI community internalise these critiques without stretching 
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beyond reasonable competencies of the discipline? How/can SHCI 
leverage HCI’s core strengths to meaningfully contribute towards 
sustainability now? 

This paper explores how SHCI has responded over the years to 
critiques arising from the community, and whether this has opened 
up fruitful new territory for impactful work. To begin, we sum-
marise a number of key critiques in the feld in terms of what they 
are demanding of HCI researchers. Next, we survey SHCI publica-
tions at CHI conferences between 2019 and 2021, comparing the 
current landscape of SHCI to the one mapped in 2010 [22] in order 
to refect on where these critiques have gotten us. Did these cri-
tiques open up new vistas? Are we creating radically diferent kinds 
of interventions which are more likely to make lasting impact? If 
not. . . then what? Our aim is not to judge SHCI contributions as 
right or wrong, or overtly diminish the wide range of contribu-
tions, sensitive engagements, or knowledge and capability of the 
researchers that make up this community. Rather, this paper aims to 
provide an overview of the critical refections on SHCI research and 
explore the difculties researchers have faced in enacting the advice 
entailed in these critiques. Ultimately this paper proposes that there 
may be a simpler route to follow: one that enables SHCI to leverage 
a traditional HCI skillset in delivering key impact toward arresting 
the climate emergency. 

2 HISTORICAL CONTEXT 
To understand the breadth of skills and knowledge that make up 
HCI traditionally, and its role in addressing sustainability—as con-
ceived at the inception of SHCI as compared with more recent 
years—it is important to provide some background on the history 
of HCI. This includes the various paradigms that have arisen in 
conjunction with technological innovation, as also discussed in 
depth by [11, 74]. 

HCI is a relatively young scientifc discipline whose roots can 
be traced back to human factors engineering and information pro-
cessing. After the Second World War, computers were still relying 
on vacuum tubes for logic circuitry, and programs were loaded 
from tapes rather than by pressing buttons and switches; processes 
which needed to be optimised for efciency [32]. As transistors 
replaced vacuum tubes, prototype building gathered pace and, in 
1959, Brian Shackel published the frst HCI paper “Ergonomics for 
a Computer” [75]. What came to follow was the frst of three waves 
that describe key paradigm shifts in the feld [24]. During the frst 
wave, researchers aimed to achieve an optimal ‘ft’ between humans 
and machines to reduce errors and disruptions. Their research was 
founded in empiricism and quantitative methodologies; within an 
objective rhetoric, users were regarded as ‘human factors’ or cal-
culable elements of human-machine systems. Key technological 
innovations during the frst wave were the advent of mainframe 
computers and the launch of large-scale data processing projects, 
which gave rise to methodological innovations like style guides, 
usability labs and task analysis. The second wave emerged when 
the arrival of powerful minicomputers and the graphical user inter-
face (GUI) enabled interactive and discretionary use of computers 
by non-specialists. HCI researchers who were tasked to optimise 
the new interfaces, started to require an understanding of both the 
machine and the mind. Drawing from psychology and cognitive 

science, their focus shifted from the body to the mind, from human 
factors to human actors [3]. While the research rhetoric remained 
emotionally neutral, true experimental methods of inquiry were 
complemented with more qualitative ones. With the growth of com-
munication networks and the full emergence of the web, the third 
wave began. In response to the spread of mobile phones, web-based 
tools like blogs and wikis, and social networking, HCI researchers 
became interested in digitally-mediated communication. Drawing 
from disciplines like anthropology and sociology, they started to re-
fect on the social and emotional aspects of these interactions [11]. 
The rise of ubiquitous computing brought with it another layer 
of complexity and fundamentally changed the role of computers, 
which became far more than the cognition aids they used to be. 
Researchers began to stress previously marginalised matters like 
culture and values, to study a multitude of contexts outside of the 
workplace and to add wicked problems, including inequalities and 
climate change, to the research agenda. The objectivist standpoints 
of the frst and second waves gave way to social-constructivist and 
phenomenological approaches, which acknowledge the existence of 
multiple subjective realities, biases, and the researchers’ infuence 
over participants. 

The waves highlight HCI’s interdisciplinary, contextual and in-
creasingly complex nature. Shaped by rapid innovation, HCI needs 
to account for and support society’s changing relationship with 
technology, which is now omnipresent, pervasive in all areas of life. 
With the multitude of new contexts that have become relevant to 
HCI during the third wave, the community has shifted their focus 
beyond user-machine interactions. Optimistic that technology can 
help solve the world’s big problems, subfelds like SHCI emerged. 
Climate change, however, is rooted outside of computing, and aim-
ing to provide solutions, we have taken on a huge responsibility. 
Even more so as there is little room for failed experiments: between 
CHI 2007 (May 2007) and now (June 2021), the monthly average 
carbon dioxide concentration has risen from 386.38 ppm to 418.73 
ppm, as measured at the Mauna Loa Observatory in Hawaii [48]. 
The Intergovernmental Panel on Climate Change has estimated that 
stopping climate change at 1.5℃ will mean to limit atmospheric 
CO2 to around 430 ppm [64], and we are on a path to exceed this 
perhaps as soon as 2041. 

We urgently need sustainability research to have impact—a real-
isation that was already shared when members of the SHCI com-
munity came together at CHI 2014: 

“Thus far, sustainable HCI research has had little im-
pact outside HCI. Most early system-development ef-
forts within SHCI saw sustainability as an application 
domain for HCI business as usual. As we have come 
to realize the severity of the challenges of sustainabil-
ity and the multiscalar, transdisciplinary nature of 
the processes that drive them, we have come to see 
sustainability less as an interesting research topic and 
more as a practical ethical imperative” [79]. 

It is clear that HCI researchers want to fnd solutions as many have 
enthusiastically dedicated their time and energy to sustainability 
research. But is our community equipped to do so? And if so, have 
we identifed the appropriate path(s) to achieve sufcient impact? 
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3 CRITIQUES THROUGH THE YEARS 
In what follows we explore many of the critiques through the years 
in order to understand what SHCI researchers are being asked to do, 
and how this might align with or exceed what we might regard as 
a traditional HCI skillset. Our frst step was to establish a corpus of 
SHCI critiques. The aim thereby was to bring together a representa-
tive set of publications that at their core aim to reform the direction 
and approaches of the feld, rather than to provide an exhaustive list 
of papers criticising aspects of SHCI. To locate these publications, 
we carried out online searches in Google Scholar and the ACM 
Digital Library using the keyword “sustainable HCI”. We also drew 
on the reference lists of the 2017 book “Digital Technology and Sus-
tainability” [40]. We defned a publication as an SHCI critique when 
one of its key contributions was to present a fundamental problem 
or gap in the SHCI literature and ask the community to respond 
in a certain way. If incorporated, we also included its reference list 
and the articles that cite it into our search. We used this approach 
to handle the diversity of possible publication venues and make 
our corpus as comprehensive as possible. Publications that purely 
focused on social and/or economic sustainability and not environ-
mental sustainability, were excluded. This was both a practical and 
strategic decision. It allowed us to scope our corpus around the 
environmental concerns that predominated the feld at its inception, 
so that we might later refect on whether as a feld we are closer 
now, 15 years later, to efecting environmental sustainability in and 
through computing. 

A challenge we faced when establishing the corpus was in draw-
ing the distinction between an SHCI critique to include and simply 
an SHCI-related publication. Many papers clearly either did or 
did not ft with our criteria, but for others the decision was more 
nuanced. Overtly critical papers that reviewed the past literature 
and ofered a new call to action, were easily included. We also 
included papers situated or more critical of work in a particular 
domain drawing on particular analysis or specifc literature, that 
also ofered a call to shape research diferently going forward. How-
ever, we excluded papers that reviewed SHCI literature to identify 
genres, trends or under-explored areas without actively criticising 
the existing research (e.g. [22, 31, 37]). Papers had to be in some 
sense ‘pivotal’ and refective with a call to the community to adjust 
course. We made these decisions as carefully as possible, taking 
into account both the content and language of the paper, paying 
particular attention to statements about the paper’s core contribu-
tion(s). Having been initially identifed by the frst author, these 
papers were discussed collectively with the wider author group. In 
each included critique we checked that we could pinpoint at least 
one section in the paper that critically addresses SHCI research and 
one call to action. 

Our fnal corpus, which can be found in the supplementary ma-
terials, included 35 SHCI critiques. Without enforcing constraints 
on publication dates at the time of the research (Spring 2021), the 
critiques span the period from 2009 to 2018. Figure 1 illustrates the 
distribution, frequency and publication venues of each of these. As 
the visualisation highlights, the critique timeline can be divided 
into: a) a build-up phase from 2009 until 2013, where a handful of 
critiques were published each year; b) a signifcant peak in the num-
ber of critiques published, spanning 2014 and 2015 across multiple 

venues—15 (43%) of the critiques in our corpus stem from these 
two years; and c) a cooldown phase from 2016 onward with signif-
cantly fewer new critiques. Looking at the publication venues, we 
can see that the largest number of critiques by frequency (13) were 
published at CHI, followed by Interactions (7). 

The key question driving our analysis is, what are they asking 
HCI researchers to do? The critiques each identify certain faws 
in the then current SHCI approach, and while they are often less 
prescriptive about what needs to be done instead, they do hint at 
the importance of developing new competencies within the SHCI 
community. To identify these competencies, we applied a thematic 
analysis to the critique paragraphs and calls to action that had al-
ready been located in each paper; established themes were reviewed 
within the author group and iteratively refned to form the fnal 
competency categories. The following section shows the outcome 
of this analysis. Here, we provide a sketch of the essential new 
competencies entailed in these critiques in order to demonstrate 
the enormity of the challenge as currently conceived by the SHCI 
community itself. We hold for the moment the larger discussion 
around ‘tipping points’ [10] and adaptation to global change and 
‘collapse’ [86], which assumes a more fundamental and unavoid-
able climate induced change to society—returning to these in the 
discussion. 

3.1 The call for multidisciplinary expertise and 
collaboration 

There is often a steep learning curve for those entering the SHCI 
feld. Publications in this space regularly reference the work of 
orthogonal sciences, including climate science (e.g. greenhouse gas 
emissions [44, 68], carbon footprints [16, 67]), ecology (e.g. biodiver-
sity [19, 62]), hydrology [43], air quality [1, 49] and the extremely 
complicated world of life-cycle analysis [12]. Not surprising, con-
sidering the relevance of these sciences. But learning about and 
keeping up with new developments in environmental felds needs 
to be done alongside readings on technological innovation and disci-
plines that have traditionally informed HCI work. The behavioural 
sciences have especially been emphasised, and how a deep under-
standing of users’ values, emotions and inherent psychology is 
essential for SHCI (e.g. [13, 34, 52]). It has even been argued that 
“without addressing the underlying psychology that perpetuates 
our current state of unsustainability, there is little that computing 
can hope to achieve.” [53]. 

To avoid staying in its own knowledge bubble, the SHCI com-
munity has been asked to collaborate more widely [79] and across 
disciplines [14], including collaborations with computer scientists 
and community organisations [78]. This is intended as an opportu-
nity to learn from each other, to make SHCI research more impactful 
and to increase the community’s understanding of the roots of cur-
rent sustainability challenges. Bendor concludes that “we must seek 
allies and become allies to others. If sustainability is a ‘bigger than 
self’ issue [17], we too should grow both internally (by adding mem-
bers) and externally (by assuming our place within Third Wave 
HCI)” [7]. 

HCI has always drawn from other disciplines—including psy-
chology, sociology and information sciences—which allows for its 
unique understanding of humans, computers and the situatedness 
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Figure 1: The distribution of SHCI critiques by year and publication venue. The size of the circles (radius) is proportional to 
the number of included papers (shown in each circle). 

of their interactions. It would be nonsensical and counterproduc-
tive to question the benefts of multidisciplinary knowledge for 
our research endeavours. But asking the community to become 
experts in sustainability sciences as well, we must be careful not to 
spread ourselves too thin. If we have more and more knowledge 
and expertise to juggle, what does this mean with regard to our 
workload and ability to go into depth where necessary? At what 
point do we lose track of core disciplines or struggle to know what 
to teach at whatever institution we are employed at? 

3.2 The call for a shared understanding of 
sustainability with agreed goals and 
metrics 

In the midst of its multidisciplinary curriculum, the SHCI commu-
nity has been urged to reach a shared understanding, defnition 
or framing of sustainability. Observations that “defnitions of sus-
tainability in the sustainable HCI literature have become so broad 
as to become meaningless” [65] are potentially in tension with 
concern about adopting an overly narrow defnition of sustainabil-
ity [13], e.g. the calls that “future HCI research must take a more 
comprehensive view of the environmental, social, and economic 
facets that make up sustainability” [21] and to adopt a holistic view 
of sustainability and “go beyond being ‘about’ being green” [34]. 
Further contributions have encouraged the community to under-
stand “sustainability as a supply (not demand) problem” [52] and 
“unsustainability not [as] a problem to be solved, but a complex and 
multifaceted condition with which we must grapple.” [6]. 

Linked to the struggle to arrive at a sufciently meaningful def-
nition of sustainability is the repeated call to specify sustainability 
goals and metrics and to carry out evaluations (e.g. [14, 51, 80]). 
Portrayed as essential for progress in the feld, such measurements 
of impact are argued to increase SHCI’s relevancy and scientifc 
basis [80], to “promote research to practitioners outside the feld 
[and] help other researchers contribute to sustainability and gain 
acceptance for their work in the SHCI community” [72]. To combat 
“feel-good motivations” that are insufcient for the environmental 

crisis, projects could be evaluated against a checklist for impact [57]. 
Not an easy task as “the proxies generally used in evaluation (e.g. 
less energy or water consumption) may be poor indicators of such 
systems’ efect on emissions because of efects outside the scope 
of analysis; in particular, direct and indirect rebound efects as de-
scribed in the economic literature” [47]. Moreover, it has been noted 
that a focus on specifying goals and metrics in relation to authors’ 
own particular defnition of sustainability has fractured the com-
munity, miring it in unproductive debate about what sustainability 
is or should be [51]. Instead, Knowles et al. suggest orienting the 
feld around climate change as a “big tent” for the myriad concerns 
of interest to SHCI. 

Sustainability has always been a deeply contested concept [18], 
and so agreeing on a shared framing or defnition is undoubtedly 
a challenging task. There are clear benefts should we succeed: 
establishing a coherent SHCI agenda and metrics for evaluation 
would provide valuable guidance for both established researchers 
and those entering the feld. Can we get there without wasting time 
and efort in the philosophical wilderness? The critiques show the 
various conceptualisations of sustainability that are already pro-
moted within the SHCI community. How should we decide which 
is the most appropriate? While HCI researchers regularly engage 
with philosophy, it is not for most our main area of expertise. So do 
we really want to undertake this work as an essential prerequisite 
of being able to do SHCI? 

3.3 The call for systems thinking: simplifed 
solutions won’t solve structural problems 

As the discussions within and outside of SHCI show, sustainability 
is an intricate concept. So, what does this intricacy mean for SHCI 
research? At the heart of many critiques sits what members of the 
community called for in 2014: “move beyond simple models to grap-
ple with the full multi-scalar complexity of ‘wicked’ sustainability 
problems” [79]. Simple models do thereby link to computational 
thinking, which is rooted in the belief that with a toolbox of (algo-
rithmic) methods, computer scientists are able to solve the worlds’ 
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problems by applying the correct solution (type) to any particu-
lar problem (type). In lieu of such solutionism, a more systemic 
approach has been called for: “the failure to think systemically is 
a critical weakness in our understanding of the transformations 
needed to achieve sustainability”; as a means to overcome this “sys-
tems thinking provides the necessary bridge from computational 
thinking to sustainability practice” [25]. A shift from problems and 
solutions to situations and interventions, for example, “could bene-
fcially be applied in numerous areas of HCI research and practice, 
and resonates with work in the ‘third wave’ of HCI research” [6]. 
On a methodological level, it has been argued that “the processes 
that give rise to the issues indexed by the term sustainability are 
larger in time, space, organizational scale, ontological diversity, and 
complexity than the scales and scopes addressed by traditional HCI 
design, evaluation, and feldwork” [79]. Consequently those doing 
SHCI should “do research that considers longer time scales” (ibid). 

Many critiques address the need for SHCI research to be contex-
tually embedded. It should acknowledge that consumption is shaped 
by infrastructures, technologies and institutions [85] and that sus-
tainability is balanced with other concerns and practices [34]. The 
inter-personal dynamics in social settings like households add an-
other layer of complexity. Here, “HCI designers can learn from 
the vast amount of social, cultural and anthropological research 
discussing how practices change in everyday life”. And because 
the focus of consumption practices is often non-environmental, “it 
might not be useful to focus on consumption or the environment at 
all” [85]. In general, the community has been asked to think outside 
the box, and reimagine and create new approaches to tackle chal-
lenges of resource and carbon reduction [38]. Macrostructures [61] 
and retroftting [88] for example are said to deserve attention. Other 
suggestions include “having ‘enough’ as a central design theme 
for applications that support communication and information ac-
cess” [34], to reconfgure what is old and new [35] and to “focus 
on a generative, positive theme of more to counter limits: more 
community, more shared activity, more collaboration, more shared 
moral sense of sustainability, more neighborliness, more empow-
erment” [33]. Or not to design at all. To better understand when 
technology is and is not appropriate as a solution, it could be use-
ful to present prototypes and abandoned alternatives alongside 
fnal designs, and the reasons for why those options were not pur-
sued [6]. As researchers come to HCI through a highly diverse 
mix of disciplinary backgrounds, parts of the community might 
not currently fnd themselves adequately trained and equipped to 
excel at systems thinking. For those with an HCI education, we 
know there are gaps in the curriculum which leave graduates ill-
prepared to take on the ethical challenges they face: a lack of e.g. 
(perceived or real) knowledge, resources and relevance regularly 
prevents the integration of sustainability principles and practices 
into the computing curriculum [59]. And even when these factors 
are eliminated, it is not necessarily clear how to best achieve a 
smooth and profound integration across modules that “touches” 
students [27]. The above critiques call for a radical overhaul of HCI 
curriculum to enable SHCI researchers to be able to think in ways 
needed to tackle sustainability. Furthermore, as fair as it may be to 
say that ‘solutionism’ is problematic, where does that leave HCI re-
searchers? Designing technology solutions is, after all, what HCI as 
a discipline has largely evolved to do. What good is theorising even 

at the systems level if it does not ultimately lead to new insights 
regarding opportunities for technological intervention? We also 
know that there are pragmatic challenges here which have never 
fully been resolved. If we look at desired publications timescales, 
how realistic is it to conduct research over long timescales that 
requires a deep understanding of extra-university institutions and 
infrastructures? 

3.4 The call to support system change and 
activism 

Arisen from a more holistic thinking, a frequent call is to design 
for system change instead of individual behaviour change. This in-
cludes eforts to support activism and mass movements (e.g. [30, 51]) 
as well as to infuence institutions, infrastructures and policies [79]. 
The main idea is that interactive technologies can be used to ad-
dress broader levels of community engagement [46] and societal 
transformation [30] rather than to target each user only within 
the context of their personal life: “if research disciplines (ICT4S, 
HCI, Ubicomp) are to successfully progress towards a more sustain-
able future they must begin to consider limits to growth and more 
regularly attempt at more radical, more impactful changes (e.g. de-
signing for non-reliance, a zero carbon future for non-negotiable), 
instead of putting the majority of its eforts into low(er) impact 
persuasion (e.g. attending to the impacts of background tasks)” [39]. 

This does not mean that persuasion should be abandoned. Rather, 
the aim is to apply the accumulated knowledge around persuasive 
technology more fruitfully: “By focusing not on connecting peo-
ple to their actions and their consequences, but on connecting 
people through their actions and their consequences, we can ap-
proach persuasive technologies as ones whose intent is to persuade 
people of the efectiveness of collective action and of their own po-
sitions within those collectives” [23]. Supporting people to engage 
in activist behaviours [30] is thereby seen as a particularly promis-
ing strategy as these behaviours, together with major lifestyles 
changes, “are ultimately the behaviours that have the potential for 
signifcant impacts for sustainability.” [52]. This is mirrored in the 
suggestion that high-impact areas (indoor climate, travel, food, and 
purchases) “might be most efectively addressed in conjunction 
with policy initiatives and broader public support” because they 
“are so technologically, socially, and culturally mediated.” Such calls 
raise important questions, like those about the attribution of respon-
sibility [23] and protection of democracy: “Can we identify ways 
to activate individuals and communities without jeopardizing that 
which makes democracy worth protecting, that is, without bringing 
to life some grotesque version of a (more or or less) benevolent 
eco-dictatorship?” [7]. 

The critiques highlight the potential impact gain by redirecting 
eforts towards system change. In part recognising the endemic 
pace of innovation and uptake of research, they argue that SHCI 
should support or amplify the voices of activists, communities and 
larger groups to bring about and accelerate this change, c.f. [2]. Yet 
this raises new questions for SHCI researchers as to our position, 
role and moral responsibility in this, if we want to successfully 
and fairly support system-level change. How can we encourage 
individuals and communities to engage in activism? How can we 
ensure that the systems allow them to democratically promote 
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their personal sustainability priorities, and not ours? How can 
we establish collaborations with existing policy initiatives? And in 
between individual, corporate and state responsibility, what is ours? 
Are we now activists as well as researchers? In what proportion? 
What happens when the institutions that support our research do 
not support our activism? Building knowledge, relationships and 
trust takes time, for how long can we maintain these engagements? 
And what happens to these groups that come to depend on us 
afterwards? 

3.5 The call to re-imagine the economy and 
consider limits to growth 

The questions of responsibility and system change also emerge in 
the community’s discussions on economic sustainability, another 
pillar of the the popular three-pillar conception of sustainability 
(besides environmental and social) [69]. Economic concerns have 
arguably not received enough attention in SHCI [21] (and HCI 
more generally, e.g. [26]), which hampers the community’s ability 
to address sustainability holistically. 

Where ‘the market’ and ‘nature’ have been “construed as natural 
facts rather than as social ones”, questioning such framings can 
open up new areas for engagement and research [23]. (The design 
of) information technologies, which act as a lens through which 
we perceive contexts and systems can, thus, play a critical role in 
driving change (ibid). This belief is echoed in the discussion on (eco-
logical and social limits to economic) growth: “Coming out of our 
roles as technology specialists aiming to produce knowledge and 
novel technologies in the service of increasing economic growth 
or shareholder value is an opportunity to reassess the centrality of 
technology in our work. Technology is extremely powerful, and 
our facility with it gives us relatively unique powers.” [78]. To make 
a positive diference, the community has been encourage to focus 
“on a) ecological limits, b) creating designs and artifacts that do not 
further a cornucopian paradigm, and c) fundamental human needs” 
and to design disintermediated human-computer systems, which 
“can have the dual beneft of improving societal sustainability while 
decreasing inequality and the political economy problems that are 
prevalent today” [71]. To begin to address the fundamental tension 
“between sustainability and the aim of economic growth that sup-
ports and orients, if implicitly, the industry of which HCI is part” 
[79], some have called for a new model for the digital economy, with 
“technologies relying less on instrumental purposes of efciency 
connected with corporate proft... (motivated by research paradigms 
grounded in the belief of infnite economic growth) and relying 
more on volitional and value-laden aspects underlying people’s use 
of technologies” [51] (quoting Naomi Klein [50]). 

The fniteness of natural resources and tension between sustain-
ability and economic growth has led to SHCI community to ask 
fundamental questions about current economic systems and limits 
to growth. Questions that have profound implications for sustain-
ability work. But re-imagining and designing for new economic 
models and potentially degrowth within a system that is built upon 
economic growth is difcult. It requires much imagination, intricate 
knowledge of political and economic systems, and the confdence— 
as non-economists by training—to apply this knowledge towards 
ideas that are far from uncontroversial. Even with all of those in 

place, what is the impact SHCI can have here? Are we able to afect 
an economic system that is being fueled by so many outside forces? 

4 CRITIQUE ADOPTION 
In 2017, Raghavan and Pargman observed that “while some of this 
[Sustainable HCI and Sustainable Computing] work has ofered 
well-grounded critique, it has often fallen short on practical advice 
and on suitable techniques that are concrete enough to be action-
able” [71]. This observation raises important questions about the 
practicability and tangibility of published SHCI critiques. To what 
extent has the community been able to translate their advice into 
action? What are the difculties they have faced in the process? 
Can we really do all of what is entailed in the above critiques? Have 
we, perhaps, taken on too much? 

To explore the integration of the critiques within the community 
and to understand whether any clear trends were observable, we 
developed a corpus of relevant SHCI publications for analysis from 
CHI proceedings between 2019 and 2021. Limiting ourselves to 
CHI, we were hoping to track changes within a specifc research 
community. This does mean, however, that our analysis pertains 
only to the CHI community, refecting the work of researchers who 
publish at CHI and reviewers and program committee members 
serving CHI who collectively determine which SHCI works get 
published. We chose 2019 as our starting point, as this allowed 
approximately a decade since the birth of the sub-feld—arguably 
enough time for a period of refection, impact and change—to avoid 
overlap with the critique corpus, and three years of proceedings 
to provide a sufcient sized sample of current literature without 
over-representation of any one conference proceeding. An initial 
set of publications was generated by searching the ACM Guide 
to Computing Literature via the ACM Digital Library using the 
keywords ‘sustainability’ and ‘sustainable’. Focusing on research 
articles, we obtained 568 results. We then manually checked the 
search results for relevance. In line with the criteria in [22], we 
decided that for a paper to be regarded as an SHCI paper, one of 
its main contributions had to be sustainability-related. Papers that 
did not explicitly present sustainability as a key motivator for their 
research were excluded. To match the critique corpus, papers had to 
target sustainability in an environmental/ecological sense—either 
exclusively or besides other kinds of sustainability (e.g. economic, 
social) to be included in the corpus. After manually checking the 
search results against these criteria, we were left with 27 papers, 
which constituted our corpus: 7 from 2019, 8 from 2020 and 12 from 
2021. The corpus can be found in the supplementary materials. 

4.1 Community and policy awareness instead 
of individual behaviour change 

A key shift within the SHCI literature at CHI is the one away from 
(extensively criticised) individual behaviour change approaches 
towards research that at its core aims to bring about a deeper 
understanding of sustainability issues and interventions among 
communities and decision-makers. The underlying scientifc in-
sights are obtained through a variety of methods, often those that 
involve the presence of community members, like ethnographic 
(e.g. [4, 54, 56, 73]) and co-design activities (e.g. [19, 41, 42, 60]). 
While interventions can make a diference and set an example (see 
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e.g. [19, 77]), the focus tends to be on the knowledge created during 
the research or design process and during subsequent refections. 
This is mirrored in a lack of traditional quantitative impact eval-
uations in favour of qualitative descriptions. As well as in a large 
number of non-interventional studies (e.g. [8, 36, 45, 82, 89, 90]): 
with the goal to create knowledge, many studies explore existing 
environments and systems without feeling the need to alter them. 
Instead, a key contribution of these studies can be to explicitly open 
up design/research spaces for impactful follow-up work (within 
and outside of academia), see e.g. [4, 56, 73, 89]. 

The shift shows that the SHCI community has responded to 
several calls from critics, namely to stop focusing on individual 
behaviour change research, to design with and for communities and 
to think contextually. The nature of the resulting research, however, 
can make it difcult to measure its impact. This leads to a question 
the SHCI community has grappled with previously: how can we 
verify that our eforts will bear fruit eventually? If the current work 
focuses on generating contextual understanding and opening up 
design spaces, are we simply passing the question of impact onto 
the next SHCI generation? 

4.2 Speculation instead of prescription 
With the goal shifting from behaviour change to awareness ex-
pansion, we also note a shift in the underlying approach from 
prescription to refection and speculation. When DiSalvo et al. [22] 
analysed the SHCI landscape in 2010, they classifed 45% of it as 
persuasive technology, for which “the standard approach is to de-
sign systems that attempt to convince users to behave in a more 
sustainable way”. This is not echoed in our corpus, which contains 
only one study that uses an openly persuasive approach [77]; a few 
other studies have an indirect persuasive element as they encourage 
refection [15], support learning [19, 20] or raise awareness [76]. 
What we see instead is a substantial amount of speculative design 
(e.g. [8, 15, 42, 81, 92]). Often participatory, such design research is 
more experimental and possibility-oriented in nature and aims to 
expand the research community’s horizon and encourage refection. 
It thereby forgoes a more stringent behaviour classifcation—one 
that underpins traditional persuasive work. The design principles 
in Biggs & Desjardins [8] succinctly capture this orientation: “First, 
we aimed to resist design directions that sought to ‘solve’ climate 
change or change the behavior of research participants. Second, 
we wanted to validate and integrate the practices of Seattle’s ev-
eryday cyclists. [. . . ] Finally, we wanted to design for noticing and 
awareness as a way to allow nuanced, open ended narratives about 
intersections of cycling and sea level rise to form from participant’s 
histories of situated practice as Seattle cyclists. The High Water 
Pants embody these tenets.” 

Back in 2012, Brynjarsdóttir et al. [13] highlighted how “persua-
sion narrows our vision of sustainability”; our CHI corpus does 
indicate a turning point. The shift towards speculative design re-
search enables researchers to not impose their understanding of 
sustainability and sustainable behaviour onto others, including 
their participants. Avoiding such prescriptions allows us to get on 
with our work instead of philosophising over metrics and defni-
tions. And it can make the resulting outputs more inclusive and 
practice-oriented. Yet, there remains the wish to have impact and 

the question if speculations will sufce. If not, what kind of subse-
quent HCI or non-HCI work is needed to bridge that gap? 

4.3 Holistic perspectives instead of simple 
metrics 

The papers in our corpus frequently view environmental and other 
kinds of sustainability, notably social and economic sustainability, 
as interlinked. Thus, they tend to be addressed together, rather 
than researched separately, to allow for a deeper understanding 
of all aspects and their interplay (e.g. [20, 41, 42, 54, 73, 91]). De-
tailed refections on the characteristics and meaning of specifc 
contexts, objects and practices illustrate the community’s holis-
tic and systemic ways of thinking. The methodological choices 
indicate this too: for research with a substantial human element, 
authors tend to integrate one or several qualitative methods in their 
study design, including the aforementioned ethnography, inter-
views (e.g. [81, 82, 90]) and workshops (e.g. [41, 60, 89]). This does 
not mean that quantitative methods are absent from SHCI research, 
but rather that they are used to evaluate technical systems, not 
human ones. Calculations of energy demand and/or greenhouse 
gas emissions [45, 68, 89] fall into this category. 

The holistic research perspectives we see in recent SHCI work 
answer to critics’ calls to move away from overly narrow defnitions 
of sustainability and to embrace systems thinking. As environmen-
tal concerns remain on the agenda, they are studied in context, not 
isolation. This aligns with third-wave thinking and prevents over-
simplifcations, for example in decision-making processes. Acting 
on the fndings while honouring the captured complexity, however, 
comes with new challenges. How do we introduce computational 
interventions into complex contexts without falling prey to com-
putational thinking? Or if computational interventions are not the 
solution, how can we realise impact from the knowledge created 
through our research? 

4.4 Diverse explorations beyond resource 
consumption 

While DiSalvo et al. [22] did not specify the frequency with which 
the papers in their corpus targeted specifc aspects of sustainabil-
ity (e.g. energy consumption, waste reduction), Brynjarsdóttir et 
al. [13] did so in 2012 for the persuasive technology literature they 
analysed: they found that half the papers addressed energy con-
sumption, a quarter focused on other types of resource consumption 
and the remaining quarter targeted sustainable transportation, air 
quality, CO2 emissions or went beyond a single topic. (As persuasive 
technology only describes one type of SHCI research, we need to 
be careful when making comparisons.) What we see in our corpus 
is that energy has remained a key theme (e.g. [60, 76, 81, 89, 90]), 
although the research approaches and contexts have changed, as 
described above. A subcluster of energy-related research explores 
the carbon footprint and, more generally, the (un)sustainability of 
digital technology. This includes online services [68, 89], web devel-
opment [91], machine learning [76] and digital materials [60], and 
can be conceptualised as work on sustainability in design rather 
than sustainability through design [58]. Beyond energy, topics of 
interests include biodiversity [8, 19, 20, 41], food [15, 41, 42, 77] 
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and agriculture [4, 41, 54, 55], fabrication [56, 83, 92], sea-level 
rise [8, 82], and (e-)waste [73, 92]. 

The list of research topics reveals that the SHCI community has 
embraced sustainability research beyond energy and resource con-
sumption. This shows the versatility of SHCI work and answers 
to calls for innovation, outside-the-box thinking and agenda ex-
pansion in SHCI (e.g. [21, 63, 70]). But while topics like fabrication, 
food and biodiversity certainly deserve attention, a question we 
might need to ask ourselves is whether we are moving away from 
an original desire to mitigate climate change? While we may make 
other worthy contributions related to sustainability—environmental 
and otherwise—does this signal that we are lost as to how SHCI 
might meaningfully contribute to the global efort to preserve the 
habitability of this planet? 

5 DISCUSSION 
Less than ffteen years old, the SHCI community now has a his-
tory of self-critical evaluation of its direction. Particularly with a 
problem as hard to gain traction upon as sustainability, this seems 
entirely healthy. In this paper we analyse this SHCI critique land-
scape to better understand what they ask of the community, and 
also their infuence. Our analysis shows a substantial expansion 
of knowledge and skills required of SHCI researchers. In addition 
to expertise in what we might regard as ‘traditional’ core areas 
of HCI, like interface design, user psychology and technological 
innovation, SHCI researchers are asked to be well-versed in var-
ious aspects of sustainability sciences, philosophy and economy. 
An they are urged to engage in systems thinking, activism and 
cross-disciplinary collaborations. We do not want to question the 
relevance of such knowledge or engagement. Rather, we are con-
cerned that it is a potentially intractable ask of HCI. Not only does 
it have profound implications for researchers in and entering the 
feld, their epistemology and engagement with communities. But 
it also suggests a curriculum overhaul to equip students with the 
skills and ways of thinking they require. 

Have the critiques made a diference? Our critique adoption 
analysis indicates that they have indeed shaped the nature of sub-
sequent research. Positively, this would mean that the community 
brings adaptability and communication skills to the table, besides 
its deeply rooted, shared passion for “doing good” [5]. More specif-
ically, the community has understood the limitations of persuasive, 
individual-focused projects and moved towards more diverse, qual-
itative and speculative SHCI research. Viewed through a historical 
lens, SHCI has shifted from second-wave approaches towards those 
anchored in the third wave, and has found creative ways to capture 
the complexity of (un)sustainability and broaden the SHCI agenda 
to topics including biodiversity, food and fabrication. We have seen 
inspiring and thought-provoking studies that balance a variety of 
concerns while helping us to see things in a new light. 

We fully recognise that sustainability is more than just climate 
change. We do not wish to discard projects that are engaging with 
communities and stakeholders efectively, and having various pos-
itive impacts to learning, theory and practice. Or those that are 
helping us explore, provoke, or enhance our understanding of sus-
tainability profoundly in other ways. However, given the urgency, 
importance and existential threat of climate change—and urgent 

need for direct, evaluable paths to help mitigate this—our analysis 
does not, sadly, indicate that we have found them. 

It’s important for SHCI to again refect, has the research we 
have carried out during the past ffteen years made enough of a 
diference to climate change? Are we on a trajectory to do so soon 
enough? And if not, could we be? Similar questions about impact 
have undoubtedly played a role in many of the critiques we have 
presented in this paper; they are at the heart of what motivates many 
SHCI researchers. As Mankof put it: “I’ve seen the same concern 
crop up in various forms in reviews and on thesis committees I’ve 
been privy to: how much of an impact do sustainability projects 
really have, and does it justify the cost, time, and efort put into 
them?” [57]. Where speculative and qualitative research has allowed 
us to embrace sustainability’s complexity, has it not also decreased 
our ability to measure impact? Have we painted ourselves into a 
corner with no direct path to driving change? 

Our review of the SHCI critiques is telling a story: technolo-
gists cannot be expected to do the work of policy makers. Even if 
our community would fnd ways to acquire all the skills that are 
called for and be fully equipped to take on the underlying structural 
challenges to society, it is not us, but the policy makers that need 
to implement these changes. This does not mean that we cannot 
or should not contribute, but it means that we should challenge 
the narrative that we can rely on technology to save us, just as 
we challenged the narrative that climate change is an individual 
behaviour change problem. SHCI work to date has assumed that 
policy makers will fail to implement some form of constraint [87] 
(e.g. an extraction cap, emissions taxes, or limits on consumption); 
and under those conditions, it seems that the ways in which we 
can efectively apply traditional HCI skills towards climate change 
mitigation—without acquiring expertise in other disciplines—are 
limited. But what if we change this assumption? If bold and ambi-
tious climate policy were in place, could SHCI constructively apply 
a more familiar and well-honed skillset to help realise those policies 
in a whole host of domains? We think so. Let’s call this pathway 
‘Green Policy informatics’. 

In Green Policy informatics, HCI has a clearer role in working 
towards and staying within the emission constraints set by policy 
makers. This could provide new focus for SHCI. We could help 
ensure digital systems bring needed transparent accounting and 
accountability, support complex decision making under uncertainty, 
and enable the deconstruction of popular myths about the energy 
and carbon impacts of everyday life. Historically, efciencies deliv-
ered by computing have led to wide-ranging rebound efects, where 
efciency gains through automation counter-intuitively result in 
an increase in carbon emissions. Yet, in a world where there are 
limits set to energy and resources, an efciency gain becomes an 
important means of staying within this budget [28]. Previously dis-
counted avenues of design may even have new value under Green 
Policy informatics: ‘Smart’ solutions (e.g. for homes, cities) and per-
suasive technologies could make a valuable contribution—as long 
as due consideration is given to the cost-beneft ratio to ensure they 
deliver more emissions reductions than they cost. Data visualisation 
can usefully be applied to track compliance with emissions targets 
at various scales, for example adding clarity to the complex dynam-
ics of multiple emission sources. Interface design and usability will 
be in high demand given the many levels and actors throughout 
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society at which sustainability must be considered, as digital sys-
tems are introduced to streamline and transition operations across 
the global economy. An important (and comfortable) role for SHCI 
can now even include making sure that the systems developed to 
support a radical transition are user-centred (e.g. by experts using 
building management and urban planning systems). SHCI already 
has more recent third-wave skills for requirements gathering, par-
ticipatory design, and understanding the implications of climate 
measures in diferent contexts and for diferent populations. 

That starting from an alternative assumption can open up a 
diferent space for SHCI has been shown before: Collapse informat-
ics [87] did just this by preparing for the case in which humanity 
is unsuccessful in preventing climate change in advance of societal 
collapse caused by its efects—and it seems wise to prepare for every 
eventuality! Similarly, what we are proposing as fruitful territory 
for SHCI is closely aligned with suggestions made by Blevis et al. 
back in 2010 [10]: when they encouraged SHCI researchers to con-
tribute towards “the design of digital networking and interactive 
technologies that can help people at various levels—as individuals, 
small groups, governments, and global bodies—plan and prepare for 
the orderly adaptation to these efects.” These are reasonable and 
realistic contributions to ask of SHCI if what we are responsible for 
is not also the work of policy makers, but facilitating an efective 
digital transition. With this in mind, we can circle back to where 
we started, this time better understanding the contributions we can 
make not only in preparation for but also to mitigate collapse. 

We do not intend to imply that bringing about or enacting such 
policy is without its challenges, or indeed, that we should simply 
trust or leave something so critical to politicians. Rather, as Dourish 
refects: “interactive systems are also lenses through which we 
encounter the world” [23], framed by broader social, political and 
economic processes. As such, as Green Policy informaticians, we 
have a potentially critical role in addressing the urgent problems 
of environmental sustainability. 

Our alternative assumption does not mean that the current SHCI 
work loses its value: sustainability has multiple dimensions, and 
system change is endemic to meeting this existential crisis. We 
need all of HCI’s holistic design skills to get the message of Green 
Policy informatics across to policy makers. We need to drive pol-
icy makers to meet their responsibility when it comes to climate 
change mitigation and implementation of socially, economically 
and environmentally just and sustainable systems. Let’s not allow 
them to frame the climate change debate as an individual behaviour 
change or a technologists’ problem. We can bring our knowledge 
and expertise to the table, but to focus on what we do best, we need 
them to enact more radical policies. 

6 LIMITATIONS 
Refections on a feld as diverse and innovative as HCI and on the 
passionately discussed topic of sustainability require both method-
ological and value choices—choices for which other researchers 
may reach diferent conclusions. Establishing our corpora entailed 
a multitude of decisions which include but are not limited to the 
search terms, publication periods and venues, and the defnition of 
a critique. During the decision-making process, we tried to care-
fully weigh the implications of possible options, discussing them 

within the author group and documenting them as we went along. 
However, as we are seeing the research through the lenses of our 
own backgrounds, expertise and priorities, other researchers may 
have made diferent decisions. 

The same applies to the analysis and discussion. In particular, 
there is the question of how to weigh the importance of climate 
change mitigation as opposed to other sustainability topics. As we 
have seen in our SHCI critique corpus, there has been much discus-
sion about the framing of sustainability and foci within the feld, 
with researchers arguing for both narrow and broad sustainability 
framings. In the discussion of our work, we have put particular 
emphasis on climate change mitigation due to its key role in mo-
tivating the creation of SHCI and the imminent existential threat 
it poses. We have done this in the understanding that diferently 
framed work can make other important contributions. 

In addition, we have opted to defne a ‘traditional HCI skillset’ as 
informed by the three HCI paradigms. We have done this to capture 
the historical developments in HCI and how they have informed 
what HCI researchers as a group are most skilled at doing. This does 
not mean that we are unaware of the growing diversity within the 
SHCI community; its members’ diferent backgrounds and skillsets 
being one of its core strengths. Rather, our defnition is based on the 
understanding that we should not expect each individual researcher 
to cover the entire array of additional skills the critiques call for, 
and that HCI as a discipline has evolved around the design and 
analysis of interactive technologies. 

7 CONCLUSION 
Sustainability is a multifaceted concept, and there are many aspects 
of our everyday lives and systems that can be improved to help pro-
tect the environment and its ecosystems. During its young history 
the SHCI community has explored a variety of these aspects, with a 
recent embrace of topics like biodiversity, food and fabrication. We 
need this work, but it is existentially undermined by out of control 
climate change. Harbingers in form of temperature records and 
natural disasters are giving us a frst taste of what we can expect 
if that endeavour fails, one that drove the creation of SHCI in the 
frst place, and which remains acutely important. 

Part of the untold story of SHCI is the emotional toll this work 
can take on those who do this research. Many entered this area 
with enthusiasm and a strong sense of purpose, only to fnd it 
increasingly difcult to locate meaningful technological solutions 
to the problems that motivated us. Our hope is that this paper 
ofers a new pathway and narrative: to realise that we can’t do it 
all, but we can do something. Analysing the SHCI critiques and 
their adoption, we have come to understand SHCI as a community 
with a diverse skillset and the ability to listen to one another and to 
embrace complexity. After ffteen years of exploring the possibilities 
for impact, we can see how difcult it is for SHCI to afect climate 
change independent of major changes in climate policy. Beyond 
the current diverse (design) explorations and speculation, we can 
use our traditional design and research skills to help facilitate a 
smoother and more efective transition to a carbon-constrained 
future, but it is policy makers who must set this transition in motion. 
In this context, we propose a reasonably scoped contribution from 
SHCI in the form of ‘Green Policy informatics’. 
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