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Abstract. In this paper, we present on ongoing research to use a socio-technical
privacy, information security and cybersecurity model to support the design,
development and delivery processes of health care services for aging in place. The
current research in gerontechnological services development is reviewed, and
experiences from the use of serious games to evaluate the model are outlined.
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Introduction

The purpose of this paper is to outline a socio-technical privacy, information security
and cyber security system (ST-PICS) modeling approach to support gerontechnological
service design, that aligns with a proactive health care strategy of “aging or living” in
place. The model attempts to go back to the origins of socio-technical systems analysis
and design practices which starts by examining the work systems as a first step [1].
Starting with the primary work system, the next step is to examine the organizational
structure and then the macrosocial systems or domains [2].

Even though the socio-technical systems analysis approach starts by analyzing the
work systems, it often starts by framing the problem from a macrosocial perspective first.
At the macrosocial systems level, the United Nations has declared an aging population
as a global problem and the decade from 2021/2030 the decade of Health Aging [3].
Even though the United Nations points out that “No single discipline, perspective or
method will achieve these goals”, Kolkowska et al. points out socio-technical issues are
often ignored [4], and there is a strong technological determinism bias in current research
efforts to deal with the health aging problem.

This paper is divided into 4 sections. After the introduction we outline terminology
and concepts used to identify and frame the problem of health aging as a socio-technical
regime transition issue. In this section we also briefly contextualize this paper as being
part of'a 4-year doctoral research project in applied socio-technical modeling, measuring,
and managing of cyber crisis and cyber crisis prevention for the “civilian” sector in

1 Corresponding Author. Stewart Kowalski Norwegian University of Science and Technology; E-mail:
stewart.kowalski@ntnu.no.
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Norway. In the third part of the paper, we review some of the current research on
applying socio-technical thinking and readiness measuring and modeling to manage
socio-technical regimes. In the final section of the paper, we outline a preliminary
research agenda for testing socio-technical readiness assessment tools with hybrid cyber
range megagame called CS-Technopoly.

1. Framing the Aging Issue: Terms and Concepts

Gerontechnology is a combination of the two English words; gerontology and
technology. Gerontology which can be defined as the study of physical and mental
aspects of aging, as well as the social and societal implications of aging [5]. Technology
has many definitions that have changed over time from being defined as “the useful art”
to the use of science in industry [6]. Currently most gerontechnological research focus
seems to be technological deterministic in nature and to a large extent are designed to
support what Estes referred to as the “The Age Enterprises” which she defines as the
“Congeries of programs, organizations, bureaucracies, interest groups, trade
associations, providers industries and professional that serve the aged in
America.”[7]

This technological deterministic marketplace frames “old age” as “the problem” and
uses the rhetoric of management by crisis to ignore key issues, which Kenner outlines as
“the inadequacy of the social systems as structural inequalities and power
asymmetries reproduced by the commodification and biomedicalization of aging

become quite visible when elderly care becomes an elderly crisis.” [8]

There are those who acknowledge that gerontechnology approach is limiting and
propose a new area of Socio-Gerontechnology [9]. However, it is the position of the
authors that the current socio-technical “Age Enterprise” regime system model promotes
technological determinism reactively and does not facilitate adequate socio-technical
agency in the marketplace, in order provide sustainable products and services that meet
all the stakeholder’s needs, wants and desires.

There are several different socio-technical models and methods, and tools used to
understand, explain, prevent, and even predict, events, incidents, and crises in socio-
technical systems. Clegg et al. have proposed the PreMiSTS method to predict and
prevent malfunctions in socio-technical systems (PreMiSTS) [10]. Al Sabbagh has
proposed an STS framework to design a cyber security warning system and to perform
threat analysis of software supply chains [11]. A.L. Cassano-Pichea used the Rasmussen
risk management framework and the AcciMap tool to do an ex-post analysis of seven
predictions regarding the bovine spongiform encephalopathy (BSE) epidemic [12]. As
part of her 4-year doctoral research program, @Qstby is developing within a hybrid cyber
range platform a socio-technical cyber security readiness assessment tool to support
training and education of civilian organization to prevention and proactively manage
cyber security crises that can occur with the introduction of digital technology into civil
(non-military) societal services and products. This readiness assessment tool was
designed using several different socio-technical models [13, 14].

In the gerontechnology research community, several “assessment templates” and
tools have been proposed in general to assess customers and users. But as Cozza et al.
points out
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“This nuanced uniformity is confirmed by the absence of explicit controversies

between actors. Almost all the constructions see a trajectory of progress in which
technology benefits all actors involved, and there is a general agreement in
associating future ageing with an ever-increasing consumption of technology. In
this sense, consumeristic ageing as well as technology-integrated ageing are the
most explicit constructions. Positive effects of technology are projected both on
caregivers — since it is expected that welfare technology reduces their working
overload and time pressure — and, thus, on public sector organizations that are
entitled to assess (i.e., civic ageing) and standardize (i.e., normalized ageing)
welfare technology.” [15]

This view, in combination with the notion of complex jobs, needs simple
organizations as outlined by Walker et al. [16].

“Henceforth, we will use the concept welfare technology to refer to technologies
which are usually clustered according to supportive, responsive, or preventive
functions (Beech & Roberts, 2008). Supportive technologies help individuals to
perform tasks that they may find difficult to perform on their own (e.g., medicine
reminder/dispenser). Responsive technologies, based on detection and reaction,
help individuals to manage risks and raise alarms (e.g., personal emergency
alarms). Preventive technologies based on prediction and intervention mitigate
dangerous situations and raise alarm (e.g., key systems for home nursing).*

These views direct systems researchers’ attention to what people do with technology
in their everyday practices, and how such use is structured by the rules and resources
implicated in their work, rather than trying to understand why and how a given
technology is more or less likely to be appropriated in various circumstances. These
practical views focus on knowledgeable human actions. It makes the systems researcher
focus on how recurrent engagements with a given technology constitutes and
reconstitutes emergent structures of using the technology (technologies-in-practice).
Thus, the research orientation is inverted — from a focus on given technologies,
embodied structures, and their influence on the worker — to a focus on human agency
and the enactment of emergent structures in the use of technologies.

2. Review of Current Research

As presented by Vasunilashorn et al. in [17], there has been an increase of academic
literature (research) about aging in place over the last years (especially from 2000 —
2010). The mentioned literature, however, contain “a variety of topics pertaining to aging
in place, ranging from housing and environment to health and technology” [17]. More
recent systematic literature review on aging in place and quality of life [ 18] also reveals
that assessment on quality of life is seldom performed, and that there is no consensus on
definitions or domains structures. Additionally, an overview of systematic reviews of
home care vs alternative locations of care [19] found “that home interventions that
promote elder health and independence might be effective in helping elders age at home”.
They were however not able to make recommendations on alternative locations of care.
By using The Quality of Life Group of the World Health Organization’s (WHOQLG)
definition of quality of life as ‘‘individual’s perception of his or her position in life in the
context of the culture and value system where they live, and in relation to their goals,
expectations, standards and concerns’’ [20], Vanleerberghe et. al [18] suggests that
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“Quality of life instruments for older people must be developed bottom up, with respect
ofthe values and standards of the individuals of the population of our focus”. This bottom
up-suggestion is aligned with the early motivation of socio-technical research [21], to
improve industry-workers stationary and repetitive job situation.

However, gerontechnology as described in the introduction has previously focused
on “ready-made” technologies driven by tech-companies “meeting” the problems of the
increasing number of elderlies in society [22] which not necessary are in line with the
elderlies’ expectations, standards and concerns. Thereby, “do-it-yourself” technologies
have emerged, and elderlies see these as valuable alternatives, and purchase these from
gerontechnology showrooms [22]. This can lead to troubles for the care-taker
organizations and other care-takers to uphold knowledge and system-security and
privacy requirements for all equipment involved [23], and to uphold check-lists [24]-
[26] thar follow agreed standards. These check-list assessments are so unique that no
template fits all needs, so they create their own by collecting as much data as they can
and populate it into a sample report which looks different depending on the focus of the
modifications.

These issues can be referred to as technological determinism as initiated by Veblen
[27]. The socio-technical approach, however, would not exactly have a top-down
approach needed to meet the challenges but more of an holistic approach which means
that technology, should not be the dominating factor when new work systems are
developed [21]. In the terms of aging in place and gerontechnology, we suggest that all
parties should be involved in discussions on what to implement and how. This may be
referred to as a social constructivism approach [28], which is working in projects to
discuss and determine decisions appropriate to meet all involved stakeholders’ needs,
wants and desires. Often such initiatives have had the construct of a “paneling-board”
which has a top-down assessment approach that is not appreciated by the elderlies and
their next of kin. In this paper, we therefore suggest a combined bottom-up/top-down
approach in a socio-technical escalation and de-escalation framework to meet the
challenges.

Resent socio-technical research and studies [14, 29, 30] present escalation maturity
models to assess the maturity of information security in organizations. These assessments
are based on the ISACA framework [31], and the questions are modified for information
security escalation risk assessment and treatment [32]. The escalation maturity model is
presented in Figure 1.

Artrik 1A 2 Responsibility 3 Reporting 4 Policies and 5 Knowledge 6 Procedures
Level standards and education and tools

0 Non-existent

1 Initial

2 Repeatable

3 Defined

4 Managed

5 Optimized

Figure 1. Escalation maturity model [29]

We suggest that this model can be used in to model the aging in place issue, including
management, formal and informal caregivers and the elderlies themselves. Additionally,
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a modified version of Wahlgren & Kowalski’s [33] escalation management model would

work as a continuous risk assessment and risk treatment model in collaboration with the
different stakeholders. The escalation management model is presented in Figure 2.
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Figure 2. Escalation management model [33]

We suggest that the risk treatment as presented in Figure 2 is one of the core
methods to meet the growing need for combining top-down and bottom-up approach in
aging in place. Colnar et al. [34] suggests a risk mitigation model to meet the
information security challenges in gerontechnology. The model is used to consider new
appropriate risk mitigation measures in an appropriate time. In Qstby et. al [14], a
socio-technical maturity improvement process was suggested to enhance Colnar’s risk
mitigation model. This process is presented in Figure 3.

Maturity modelling Destination acceptance Implementation

Define impk
implemen-
I : cEon | tation plan |
i
strategy P

Figure 3. Maturity improvement — a socio-technical lesson learned approach [14]

We suggest that the risk treatment process in gerontechnology would have to be
implemented in a similar process, to mitigate risk at various steps of quality-of-life
standards due to individual’s aging process. This can also be supported by risk matrixes
[35], at the individual level, but also with other stakeholders who are involved in the
delivery of care services.

The communication as presented in Figure 2 between the different aging in place
stakeholders is important to meet the challenges. In a recent study, Nurgalieva et al. [36]
have explored communication practices that tailor presentation of information to
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improve the risk assessment of an elderly person fall injuries at home. This form of
information sharing is comparable to crisis management escalation communication in
SIEMS systems [37] and crisis management systems. We propose to transfer SIEMS and
CIMS systems to support aging in place stakeholder communication.

In such communication-frameworks, organizational semiotics must be considered.
Turoff et al. [38] present a dynamic emergency response management information
system to improve information flow. However, as this is more a top-down approach,
socio-technical semiotics as presented by Piccolo et al. [39] is better for considering
information flow in the necessary communication. Many different stakeholders are
involved, and a common set of semiotics is needed for the information flow to be
effective and efficient. This can be managed by a social constructivist approach of
FRISCO as presented in [40].

The doctoral research agenda is targeting societal structures and systems which
should not exclude the societal implications of aging in place. The funding that would
be necessary to integrate these two processes can come from national authorities (taxes)
or from private initiatives. In a survey of program leaders representing 69 villages and
62 NORC programs in 2012, “key differences were found in the means through which
villages vs NORC programs seek to achieve these aims (aging in place), as well as the
populations likely to benefit from their efforts” [41]. Martens [42] conducted a similar
analytical study of the Norwegian society. The study outlined funding responsibilities
and presented how difficult it is to measure national and communal responsibilities for
aging in place improvements.

“The Norwegian national government states that housing is an individual
responsibility [25, p.7]. As many people as possible should live in their own
homes and receive necessary home-care services there, and as many as possible
should live in ordinary housing in ordinary surroundings with the possibility of
living independent and active lives [41]. In the municipalities, the allocation of
responsibility for housing is less explicit: Only 1 in 10 care plans and 3 in 10
housing plans state that housing is an individual responsibility. Among the
municipalities that make this statement, several express the responsibility in very
vague terms. This difference in how individual responsibility is emphasized can
lead to different approaches to aging in place policies.” [42]

Socio-technical theories, however, suggest that socio-technical analysis should be
done on each layer in society [28]. This theory could be an extension of the suggested
escalation/de-escalation model. This would enable us to model who should be
accountable for funding and improving aging in place. We consider dynamic socio-
technical approaches like Leavitt [43], Kowalski [44] and Davis [45] as the foundation
for socio-technical considerations for each stakeholder involved. The Kowalski model,
which includes typical stakeholders, is presented in Figure 4.
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Figure 4. System of Socio-technical Systems [42]

To measure the societal readiness, one may use readiness-levels as presented by the
Innovation fund in Denmark [46] in combination with risk management [47]. In other
words, combining the level of readiness with the level of risk to outline socio-technical
measures to improve aging in place for the system in focus [14].

3. On-Going and Future Research

To push for a more social constructivist approach and move away from a
gerontechnological service design process that is less technological deterministic, we are
developing and testing different serious games and exercises in the Norwegian Cyber
Range. In these serious games and exercises, different stakeholders can play different
roles based on specific experiences and experiment with discussions and negotiations
[48] of how to move from one socio-technical regime to a new one.

For a classroom exercise, we extended the work done on socio-technical transitions
canvases by Van Risjnsoever and Leendertse [49] and integrated it with the Kowalski
security model [44]. In this exercise, we have information security master students
performing a socio-technical analysis of a brain computer interface patent BCI [50] for
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a long-term care facility that wants to use these interfaces to support health care delivery
to their residents [51]. The students are tasked to identify socio-technical gaps in the
systems and then required to debate if the brain computer interface health benefits
outweigh privacy, information security and cybersecurity risk that this new brain
computer interface creates. In the debate, the students are assigned different roles where
one group of students represents long care facility service provider who is suggesting the
introduction of the brain computer interface device to improve care, and the other the
residents’ council in the long care facility who is against the introduction of the brain
computer interface device. Preliminary data collected from students on similar exercises
[52] has shown favorable results. However, more longitudinal data is needed to evaluate
the learning outcomes.

Megagames have been used in the health care sector to support stakeholders in their
discussions on complex issues in health care service delivery [53]. We are currently
developing and have beta-tested a megagame called CS-Technopoly [54]. The
megagame is designed to model cybersecurity in society from a socio-technical
perspective in general and will include the possibility to simulate and gamify the issue
of aging in place so that stakeholders can have the opportunity to practice the negotiation
of gerontechnology service design.

References

[1] Trist EL, Bamforth KW. Some Social and Psychological Consequences of the Longwall Method of Coal-
Getting: An Examination of the Psychological Situation and Defences of a Work Group in Relation to
the Social Structure and Technological Content of the Work System. Human Relations, 1951; 4(1), 3—
38. https://doi.org/10.1177/001872675100400101

[2] Trist E. The Evolution of socio-technical systems: a conceptual framework and action research program.
In Proceedings of the Conference on Organizational Design and Performance, 1980; 2: 1-67.

[3] United Nations. United Nations Decade of Healthy Ageing. Resolution adopted by the General Assembly
on 14 December 2020; 75(131): 948-972.

[4] Kolkowska E, Nou AA, Sjolinder M, Scandurra I. Socio-Technical Challenges in Implementation of
Monitoring Technologies in Elderly Care. In: Zhou J, Salvendy G (eds) Human Aspects of IT for the
Aged Population. Healthy and Active Aging. ITAP 2016. Lecture Notes in Computer Science 2016; 9755.
Springer, Cham. https://doi.org/10.1007/978-3-319-39949-2 5.

[5] Achenbaum WA, Levin JS. What does Gerontology mean? Gerontologist, 1989 Jun; 29(3): 393-400. doi:
10.1093/geront/29.3.393.

[6] Durham AL Useful Arts’ in the Information Age. Brigh. Young Univ. Law Rev. 1999; 4: 1419.

[7]1 Estes CL. Austerity and aging in the United States: 1980 and beyond. Int. J. Heal. Serv. 1982; 12(4):
573-584.

[8] Kenner AM. Securing the elderly body: Dementia, surveillance, and the politics of ‘aging in place.
Surveill. Soc. 2008; 5(3): 252-269.

[9] Wanka A, Gallistl V. Socio-gerontechnology—a research program on technology and age(ing) at the
interface of gerontology and science and technology studies. Z. Gerontol. Geriatr. 2021; 54(4): 384-389.

[10] Clegg CW, Robinson MA, Davis MC, Bolton LE, Pieniazek RL, McKay A. Applying organizational
psychology as a design science: A method for predicting malfunctions in socio-technical systems
(PreMiSTS). Des. Sci. May2017; 3: 1-31. DOI: 10.1017/dsj.2017.4

[11] Al Sabbagh B, Kowalski S. A Socio-technical Framework for Threat Modeling a Software Supply Chain.
IEEE Security & Privacy, July-Aug. 2015; 13(4): 30-39. doi: 10.1109/MSP.2015.72.

[12] Cassano-Piché A, Vicente KJ, Jamieson GA. A Sociotechnical Systems Analysis of the Bse Epidemic in
the Uk Through Case Study. Proceedings of the Human Factors and Ergonomics Society Annual Meeting,
2006; 50(3): 386—390. https://doi.org/10.1177/154193120605000337.

[13] Ostby G, Kowalski S. Preparing for Cyber Crisis Management Exercises. In: Schmorrow D, Fidopiastis
C. (eds) Augmented Cognition. Human Cognition and Behavior. HCII 2020. Lecture Notes in Computer
Science (2020); 12197. Springer, Cham. https://doi.org/10.1007/978-3-030-50439-7 19.



28

[14]

[15]
[16]
[17]
(18]
[19]
[20]
[21]

[22]

(23]
[24]
[25]
[26]
[27]
(28]
[29]

[30]

311
[32]
[33]

[34]

[35]
[36]

[37]

[38]

[39]

[40]

S.J. Kowalski and G. @stby / A Socio-Technical Regime Transitions Model

Ostby G, Kowalski SJ, Katt B. Towards a Maturity Improvement Process — Systemically Closing the
Socio-Technical Gap. Proceedings of the 6th International Workshop on Socio-Technical Perspective in
IS Development - STPIS, 2020: 195-205.

Cozza M, Crevani L, Hallin A, Schaeffer J. Future ageing: Welfare technology practices for our future
older selves. Futures, 2019; 109(March): 117-129.

Walker GH, Stanton NA, Salmon PM, Jenkins DP. A review of sociotechnical systems theory: A classic
concept for new command and control paradigms. Theor. Issues Ergon. Sci. 2008; 9(6): 479-499.
Vasunilashorn S, Steinman BA, Liebig PS, Pynoos J. Aging in place: Evolution of a research topic whose
time has come. J Aging Res. 2012; 2012: 120952. doi: 10.1155/2012/120952. Epub 2011 Nov 17.
Vanleerberghe P, De Witte N, Claes C, Schalock RL, Verté D. The quality of life of older people aging
in place: a literature review. Qual. Life Res. 2017; 26(11): 2899-2907.

Boland L, et al. Impact of home care versus alternative locations of care on elder health outcomes: An
overview of systematic reviews. BMC Geriatr. 2017; 17(1): 1-15.

Metelko Z, et al. The World Health Organization quality of life assessment (WHOQOL): Position paper
from the World Health Organization. Soc. Sci. Med. 1995; 41(10): 1403—1409.

Mumford E. The story of socio-technical design: Reflections on its successes, failures and potential.
Information Systems Journal October 2006; 16(4): 317-342. DOI: 10.1111/j.1365-2575.2006.00221.x.
Bergschold JM, Neven L, Peine A. DIY gerontechnology: circumventing mismatched technologies and
bureaucratic procedure by creating care technologies of one’s own. Sociol Health Illn. 2020 Feb; 42(2):
232-246. doi: 10.1111/1467-9566.13012. Epub 2019 Oct 30.

Carver LF, Mackinnon D. Health applications of gerontechnology, privacy, and surveillance: A scoping
review. Surveill. Soc. 2020; 18(2): 216-230.

Centers for Disease Control and Prevention. Check for Safety 2021. Available at:
https://www.cdc.gov/xNIXA.

SCOPE. Planning Tool. scopeaccess.com.au, 2021. Available at: www.scopeaccess.com.au.

F/P/T. Thinking about your future? Plan now to Age in Place, 2015. Available at:
https://www.canada.ca/content/dam/canada/employment-social-
development/corporate/seniors/forum/aging-checklist/aging-checklist-seniors-EN.pdf.

Brette O. Thorstein Veblen’s theory of institutional change: Beyond technological determinism. Eur. J.
Hist. Econ. Thought, 2003; 10(3): 455-477.

Jackson P, Klobas J. Building knowledge in projects: A practical application of social constructivism to
information systems development. /nt. J. Proj. Manag. 2008; 26(4): 329-337.

Wahlgren G, Kowalski S. A Maturity Model for Measuring Organizations Escalation Capability of IT-
related Security Incidents in Sweden. WISP 2016 Proceedings. 8. https://aisel.aisnet.org/wisp2016/8.
Ostby G, Katt B. Maturity modelling to prepare for cyber crisis escalation and management. Proceedings
of the 6th International Conference on Information Systems Security and Privacy, January 2020. DOI:
10.5220/0008871602490256..

ISACA. The risk IT framework, 2009. [Online]. Available at: http://www.isaca.org/Knowledge-
Center/Research/ResearchDeliverables/Pages/The-Risk-1T-Framework.aspx.

International Organization for Standardization. ISO/IEC 27005:2018 Information technology — Security
techniques — Information security risk management. Geneva: 1ISO (2018).

Wahlgren G, Kowalski S. IT Security Risk Management Model for Cloud Computing. International
Journal of E-Entrepreneurship and Innovation October 20154(4):1-19. DOI: 10.4018/ijeei.2013100101.
Colnar S, Dimovski V, Grah B, Rogelj V, Bogataj D. Gerontechnology: Literature Review and Research
Agenda. Proceedings of the 59th Annual Conference of the Society of Instrument and Control Engineers
of Japan (SICE) 2020: 391-396. doi: 10.23919/SICE48898.2020.9240225.

Barabanov R, Kowalski S, Yngstrom L. Information Security Metrics State of the Art. 2011.
Nurgalieva L, Baez M, Adamo G, Casati F, Marchese M. Designing Interactive Systems to Mediate
Communication between Formal and Informal Caregivers in Aged Care. IEEE Access 2019; 7: 171173—
171194.

Alsabbagh B, Kowalski S. A Framework and Prototype for A Socio-Technical Security Information and
Event Management System (ST-SIEM). European Intelligence and Security Informatics Conference
(EISIC), 2016: 192-195, doi: 10.1109/EISIC.2016.049.

Turoff M, Chumer M, Van de Walle B, Yao X. The design of a Dynamic Emergency Response
Management Information System. J. Inf. Technol. THEORY Appl. 2012; 1(1): 253-292.

Piccolo L, Meesters K, Roberts S. Building a Socio-technical Perspective of Community Resilience with
a Semiotic Approach. Proceedings of the 18th Int. Conf. Informatics Semiot. Organ. ICISO 2018: 22-32.
IFIPAICT Volume 527.

Hesse W, Verrijn-Stuart A. Towards a theory of information systems: The FRISCO approach. Frontiers
in Artificial Intelligence and Applications, 2000; 67: 81-91. 10S Press (2000).



[41]

[42]

[43]

[44]

[45]

[46]

[47]
(48]

[49]
[50]

[51]

[52]

[53]

[54]

S.J. Kowalski and G. @stby / A Socio-Technical Regime Transitions Model 29

Greenfield EA, Scharlach AE, Lehning AJ, Davitt JK, Graham CL. A tale of two community initiatives
for promoting aging in place: Similarities and differences in the national implementation of NORC
programs and villages. Gerontologist 2013; 53(6): 928-938.

Martens CT. Aging in Which Place? Connecting Aging in Place with Individual Responsibility, Housing
Markets, and the Welfare State. Journal of Housing for the Elderly December 2017; 32(1): 1-11. DOI:
10.1080/02763893.2017.1393483

Leavitt H. Applying Organizational Change in Industry: Structural, Technological, and Humanistic
Approaches. In: March JG (Ed) Handbook of organizations, pp. 1144-1170. London: Taylor & Francis
Group (1965).

Kowalski S. IT Insecurity: A Multi-disciplinary Inquiry.” Stockholm University, 1994.

Davis MC, Challenger R, Jayewardene DNW, Clegg CW. Advancing socio-technical systems thinking:
A call for bravery. Appl. Ergon., 2014; 45(2, Part A): 171-180.

Innovation Fund Denmark. Societal Readiness Levels (SRL) defined according to Innovation Fund
Denmark. 2015.

Rasmussen J, Svedung I. Proactive Risk Management in a Dynamic Society. Karlstadt: 2000.
Pekkarinen S, et al. Embedding care robots into society and practice: Socio-technical considerations.
Futures, Vol. 122, September 2020, 102593.

van Rijnsoever FJ, Leendertse J. A practical tool for analyzing socio-technical transitions. Environmental
Innovation and Societal Transitions, 2020; 37: 225-237, https://doi.org/10.1016/j.eist.2020.08.004.
Arbas JK. System and method to detect alertness of machine operators. US Patent No
US20150265201A1, https://patents.google.com/patent/US20150265201A1/en

Belkacem AN, Jamil N, Palmer JA, Ouhbi S, Chen C. Brain Computer Interfaces for Improving the
Quality of Life of Older Adults and Elderly Patients. Front Neurosci. 2020 Jun 30; 14: 692. doi:
10.3389/fnins.2020.00692. PMID: 32694979; PMCID: PMC7339951.

Kianpour M, Kowalski S. Promoting Secure and Sustainable Behavior in Digital Ecosystems Through
Gamification. Handbook of Research on Gamification Dynamics and User Experience Design , DOI:
10.4018/978-1-6684-4291-3.ch009

Health e-Research Centre. Megagame gives players a taste of life on the ward,
https://www.herc.ac.uk/2018/10/15/nhs-themed-megagame/. (Accessed 2022-09.29).

CS-Technopoly: A Cybersecurity Geopolitical Megagame from the Norwegian Cyber Range.
https://sikkerhetsfestivalen.no/bidrag2022/megagame. (Accessed 2022-09-30).



