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Abstract

Digitalization of healthcare is well under way, tigh far from being fully realized. Socially assistirobots
(SARs) are being discussed as possible solutionsgent, global health challenges, such as insefftmumbers
of care providers to meet increasing client caedee

At the same time, large parts of the world are wagkto stop climate change and adapt to its tamgibl
consequences. The objective is to meet the gahleoParis Agreement to limit global warming to wedilow 2,
but preferably to 1.5, degrees Celsius comparguatéendustrial levels. The EU visualizes net zereeghouse
gas emissions by mid-century while others havasearlier date.

In this short paper, we discuss the connection &atvmaddressing challenges in healthcare on thdame and
climate change on the other. The purpose is toesigglding sustainability to the design and evimlnabolbox
when developing SARs and considering their impldmtémn in healthcare. In addition, we argue thabbstic,
multidimensional take on sustainability is esséntiad we discuss how sustainability may be adekss HRI
in healthcare.
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Introduction (Lehtonen et al., 2019). The EU visualizes net zero

Societies are currently shaped by two global megieenhouse gas emissions by mid-century while
trends. Today, many countries face a lack &tthers have set an earlier date. Finland for exampl
skilled, available care providers and deficieneca@iMs to achieve carbon-neutrality by 2035 as the
provision. This development is often compounde$orld's first fossil-free welfare society (Finnish
by increasing numbers of citizens needing cafdinistty of the Environment 2021) and is

due to demographic changes and limited availapfgforming its Climate Change Act to achieve the
resources (Archibald and Barnard, 2017)arget (Koljonen et al, 2021). An ecological

Worldwide, challenges remain in achieving th&econstruction _is excrucia_tingly urgent (Haines et

Sustainable Development Goal of access to go@l: 2020), as is addressing the nurse workforce
quality and affordable health care for everyone &fortages that are forecast to continue (see for
all ages, set by the UN (Sachs et al., 2021; U,{nstance Keva 2021; Zhang et al., 2017) if we are
2019). Further, climate change is a global, wickel® Secure good care for everyone.

problem threatening the continuity of life on Earth
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Technological solutions have been proposed asvironment, economy, and society. These three
responses to both wicked problems. The role dfomains are inter-related and should be
automation in care is currently explored asonsidered as an integrated entity, with internal
technological advancements, particularly irsynergies and trade-offs or tensions. The intet- an
artificial intelligence, have proven effective inintragenerational equity at the core is important t
diagnostics for example (Akbar, Lyell andacknowledge as there are both short and long-term
Magrabi, 2021). Robots have been suggested asmlications of sustainability. Progress meeting
cost-effective and efficient solution (Archibaldour needs should not compromise future
and Barnard, 2017) and research has found SABsnerations’ ability to do so (Mensah, 2019). Also,
to carry some potential in assisting patients arethics has been proposed as an additional fourth
nurses in healthcare (Giansanti, 2021). Howeveatimension of the concept of sustainability (Kemp
actions for securing good care for everyon2005). Evaluating whether our decisions and
through automation of health practices carrgctions are sustainable is an important first step
impacts on the environment (van Wynsberghépwards responsible climate action, all the while
2021; Mensah, 2019). Environmental costs suaheeting present day needs in organizing care. We
as using ecological resources and consumingll now discuss how such a holistic, systematic
energy for example arise throughout théntegration of sustainability when considering
technological product life cycle, starting from theéSARs in healthcare could look like on a micro,
manufacturing of devices, training models, usingneso and macro level.

the technology in clinical care processes, a

n . . -
finally during waste disposal. Rddressmg sustainability

In this short paper, we discuss the connectiowhat?
between responding to healthcare challenges andchnology

nursing shortages by introducing SARs, while als . . o .
responding to climate change. Interlinkage/sgt the level of patient care in day-to-day practice

between climate change and health ment® find r_obots ’|nt¢ract|ng with nurses, patients,
and relatives. It's first and foremost important to

discussion, aiming to find solutions for how to dd I th ts of tainability |
address sustainability while designing an ress a ree aspects of sustainabiiity in
implementing technology to support care an evelopment gno_l use of social robots, through
health processes. We propose includin%\éery phase in its I|fe_zcycl(_a (van Wyn_sberghe,
sustainability as a variable in research an 21)'. Is the productlon,_ |mpI(_amentat|on, gnd

ecycling of robots compatible with a responsible

development of SARs and when consideriné . .
se of environmental resources, such as minerals?

implementing SARs for use in_clinical Ca8€re the algorithms running on it trained and
processes. We argue that it is essential to adopt a 9 9

holistic and multidimensional perspective o odelled = sustainably, considering  energy

sustainability. Further, we discuss how one migrﬁonsumptlon? Is justice a s_p(_acmc _value in the
address sustainability of SARs while designin enhse That the countries ErO\gdln%_mme]iralsbfor the
and deploying robotics to assist in healthcar ~ Itr?so geé tothreapht ¢ bene |tsto rod ots mf
Schroeder et al. (2013) maintain that in the fadld ealthcare Lo e))/ ave access 1o and use o
healthcare, sustainability as a concept has not 'f“RS n healthca_lre. Is the business TOdeI of the
been sufficiently studied. It is our ambition tadad echnology sustainable, and for whom

to the debate (Haines, Scheelbeek and Abbasi, the process of producing, distributing, and
2020) regarding the role of healthcare in climateonsuming SARs, one should be mindful of the
action and to provide developers, healthcafact that design and implementation decisions may
professionals, and researchers with tools fa@dd to pollution, depletion of natural, finite
evaluating sustainable costs when developing anesources and decreased biodiversity (Mensah,
using SARs. 2019). Addressing this fact may include activities
like measuring carbon footprints and carbon
dioxide emissions in the use of data sources,
First, it is important to address the concept giower supplies, transportation, and
sustainability. Albeit being a popular andinfrastructures.

pervasive notion of late, the definition of

sustainability is still unclear. Mensah (2019)0‘.'[ the s_ameftlme,to'neg;yst ré?;[].forget tr][ﬁ ethical
derives from a systematic literature review th Imension of sustainability. IcS are the very
sustainability comprises three pillars: oundation of sustainability in healthcare bringing

Sustainability

www.internationaljournalofcaringsciences.org



International Journal of Caring Sciences January-April 2022 Volume|lSsue 1| Page 652

values like dignity and respect to the fore (Nyholmobot  interaction discussed above. van
et al., 2017; Crow, Smith and Keenan, 2009). AWwynsberghe (2021), calling for attention to
evaluation might include questions like whether isustainable Al, urges us to reflect upon whether
is ethicalnot to implement robots if they clearly emissions from game playing algorithms are
contribute to strengthening health outcomes abmpatible with an urgent need to reduce
patients, albeit their technological advancementgeenhouse gas emissions. We propose a
may be linked to large carbon footprints? discussion in care organizations regarding roles of
human care providers on the one hand and robots
on the other, and the subsequent environmental
While considering sustainability of technology costs of carrying out the tasks. Nurse leaders, car
we argue the necessity of a holistic ang@roviders, and care organisations need to evaluate
multidimensional approach. It is not onlytheir choices from a sustainability perspective to
important to evaluate the applications running omake  sure  that  decisions  regarding
the robot platform. We propose addressing neeflaplementation of robots do, in fact, use available
and experiences of human beings interacting witlesources wisely, socially, economically, and
the robot when considering a wise use of resourcesologically.

and SAR implementations in healthcare : . : :
Technology should be implemented for all thé‘t this level, a sustainable choice may include

right reasons, not simply because we can b aintaining u_nlversal caring values, such as
because it helps us achieve important goa gnity and privacy, and local workplace culture

(Hassenzahl, 2010). Seen through a sustainabil?sfglues in SARs assisted care practice. Culture is

rism, the technolo shouldn’t in addition me_time_s_ reg"’!“?'ed as a fourth piIIar_ .Of
gompromise future g?r/]erations’ ability to mee§usta|nablllty (Soini and Birkeland, 2014). This is

their needs. We therefore propose starting wi upported by Porter-O’(’Brady anq Malloch’s
including human beings —pinproles of clgents 010) and Nyholm et al.’s (2017) findings that

relatives, care providers, care leaders — in t stal_nabl_h_ty 1S linked o care culture.
development and design process to co-create léS'[alnablhty in healthcare is strengthened by

cases and to identify valid goals where SAR%regt'Pg tha?d |mple(;ne_nt|ng et;/lden((j:e-tk))ased
could assist the human in meeting them. SA odels thal are enduring, -embrace y an

have been emoloved for many vears in elderly cal ganization’s entire staff and work as indicatQ,rS
and autism tF;\e?/apy (Bartnye)(/:k et al., 2%20 ) healthcare (Nyholm et al., 2017). Thereby, it's

Potential for trustworthy use cases has be ell worthwhile considering how social robots

identified (Hagglund, 2021; Andtfolk et al., 2021)could support and strengthen care professionals’
I%rnpetence and sense of decent work and well-

S0 we suggest expanding on these experiences gemg at their workplace, while keeping in mind

Human beings

knowledge to foster sustainable implementations. : .
ong-term social consequences SARs may induce

Another variable could be the sustainability of thén a work organization.
individual and her available resources. Evaluating

how well robots score in this field could mean Or?s?c%rin AgirlgssiIr??1ealtshucsz’;?éngr?IgltXnac\rAcl)hlizr\]/el

testing whether the design is aligned with human orns the gaze towards legislation and auidin

mental models of robots to avoid cognitive loa 9 9 9 9
rameworks on the one hand, and norms on the

(Norman, 2013) in the human-robot interactio . :
(HRI). Another metric could be to evaluateOther' Regulations on personal data protection and

whether the design and use of robots is adjustedggvggy grg\ée:grtrtfn?erzlgn'?ennﬂeurii OLS'?nzz”:.cﬁg'
the digital health literacy of the target group procu qui - A 'ghts,

Today, not everyone knows how to approach a qr example patients’ r_ight to access and to bénefi
talk to a social robot. Therefore, considerin fom healthcare_serwces (EU, 2007), must be
whether challenges in this area might lead t nsured and societal norms and values should be

discrimination, inequality, or lack of core carereﬂeCted in robotic applications.

values in the HRI could be one of the pieces in th® discussion of management of trade-offs,
evaluation puzzle. tensions, and synergies is likely to arise, when
discussing the connection between social robots
ssisting healthcare and climate action.
dressing one goal, like reducing greenhouse
gas emissions, could have co-benefits for health

Organization and culture: We also suggest
evaluating the sustainability of SARs out of
systemic, social perspective on a meso-level
well, to complement the microlevel of human
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(Mensah, 2019). Yet, at the same time, there maplicy makers who set requirements for solutions
be conflicts between different stakeholdeand digital services to strengthen health processes
interests. An open discussion regarding values oaad care work, to care organizations implementing
wishes to safeguard, expectations and objectivespots and to nursing research and education. We
and needs is likely to prove valuable. Furthermorsuggest a systematic, integrated inclusion of
it could prove valuable to reflect on whether theustainability with a particular focus on the eghic
environmental costs of integrating technology tdimension being the foundation of the concept, in
healthcare, while sustaining agreed upon valued] design and implementation of SARs in
do support a sustainable economy. healthcare. It is by no means an easy task but co-

How? The discussion above is by no meangreating processes, _where_ sustainability s
exhaustive nor final, but we hope it provides aﬁvaluated muIt|d|menS|onaII)_/ in all phases, are
insight into the complex and multidimensionz;\PrOposed as a valuable working method.
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