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Abstract: 
The seeming lack of progress in the face of complex sustainability challenges has in part been attributed not to a lack of awareness, but to a lack of imagination. Nurturing and surfacing pluralistic alternative futures, as well imagining the pathways that might get us there, are key processes in enabling transitions towards sustainability. 
The emerging field of design futures presents new opportunities for tackling sustainability transitions by providing methods and tools that can be used to develop artefacts and narratives set within alternative futures. In many cases these outcomes can be developed in order to surface the underlying assumptions upon which these are constructed. These methods build on long–established interdisciplinary inquiries into how and why people develop images of the future. 
The present research aims to explore young people’s images of the future (set in 2068 and 2038) through design futures methods. This paper presents the outcomes of a series of workshops in which over 70 young people (aged 16–17) imagined a series of alternative futures, and developed artefacts that support the pathways towards these futures. 
The results suggest a strong use case for design futures methods in surfacing collective future imaginaries and interrogate hegemonic futures, as well as inquiring into pluralistic alternatives.
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Highlights: 
· The emerging field of design futures can be framed as ways to develop and deploy prompts, artefacts and narratives to critically interrogate tomorrow’s societal debates today. 
· Surfacing young people’s dominant future imaginaries points towards future pathways in which sustainability challenges are solved through breakthrough technology, while the dominant paradigm is constant with today’s. 
· Tackling the homogeneity of dominant techno–optimistic Western imaginaries and the hyper–individualistic turn of late–modernity are key challenges preventing a paradigm shift towards regenerative futures. 
[bookmark: _6xr910d2l29a][bookmark: _GoBack]1. Introduction
“Quite clearly, our task is predominantly metaphysical, for it is how to get all of humanity to educate itself swiftly enough to generate spontaneous social behaviours that will avoid extinction.” (Fuller et al., 1975)
At a societal level, reaching the SDGs and staying within the planetary boundaries directly translates into the need to reduce consumption by ten times (Charter & Tischner, 2001). Achieving these quantitative indicators, yet enabling human flourishing, will require a radical reimagining of our modern lifestyles and aspirations (Ehrenfeld, 2009; Orr, 2002; Vezzoli & Manzini, 2008).
Transitioning our current unsustainable lifestyles and social practices will require new methods, tools and narratives (Beddington, 2010). If we are to enable new generations of academics and industry practitioners to be suitably equipped, time is of the essence (Sterling & Orr, 2001). As up to date tracking indicators of the Paris Agreement (Schroders, n.d.) are pointing, we are not (yet) on course to stay ‘well–below the 2C global temperature rise above pre–industrial levels’ – which is deemed as the ‘safe operating space’ for humanity (UNFCCC, 2015). Accelerating this process requires transformative, rather than incremental change, for which the fields of design and futures can offer methods for prospective thinking to help shape transformative present and future actions (Dator, 2002).
This paper reports on the findings of recent research exploring young people’s images of the future. It presents a series of alternative futures set in 2038 and 2068 that were developed through design futures methods during two week–long Global Summer Schools at Imperial College London in July and August 2018. It builds on previous research undertaken by the authors into the role of alternative futures as a method for enabling systemic approaches to sustainability transitions (Angheloiu et al., 2017). A detailed discussion of the methods employed in the development of these alternative futures, as well as the lineage of the emerging field of design futures are discussed in a separate paper (Angheloiu et al., 2019). 
[bookmark: _e4s2c255820o]2. Background
The research seeks to deploy design futures methods in order to tease out young people’s images of the future and explore the implications for fostering a better understanding of the transformative shifts required for sustainability. This section discusses the underlying need for equipping Earth–literate leaders, as well as the tracing the lineage of use of images of the future across different disciplines. 
2.1 Equipping Earth–literate leaders 
Recent research has started to explore ‘how changes in social structure affect [young people’s] endeavour for constructing identity and making their preferable future images reality’ (Kaboli & Tapio, 2018) in relation to young people’s images of the future. The emerging pattern of findings points towards a self–reinforcing feedback loop: images of the future are influenced by the social reality of the current dominant paradigm of late–modernity, which in turn influence decisions and behaviour, which in turn reinforce dominant images of the future (Kaboli & Tapio, 2018). 
This finding is key as for a long–time young people have been considered as the drivers of new cultural trends and attitudinal shifts. As the rapidly growing movement of teenage school strikers #FridaysforFuture has demonstrated, there is great potential for young people to challenge and inspire by holding the mirror of future generations to the current generation of decision makers. 
The positive impact of involving young people in participatory processes has been demonstrated time and again (Civil Society Futures, 2018; Mallan & Greenaway, 2011). However, it is important to push beyond simplistic assumptions (Partridge, 2008) around young people’s attitudes and hopes for the future and situate them in a wider context of societal drivers. Within this context, the present research seeks to explore young people’s images of the future and develop a deeper interrogation of their drivers.
[bookmark: _gjdgxs][bookmark: _8mbnwxxfq81t]2.3 The role of design futures in exploring images of the future
Understanding, exploring and reflecting on why and how imagining the future is relevant to today’s challenges proposes the existence of different kinds of future, for which we need methods to detect, surface and debate. Images of the future are part of our human capacity to explore and project into an uncertain future tense; they are products of our most deeply held beliefs, values and knowledge (Polak, 1973). 
This body of literature on images of the future has further developed through advancements in the fields of sociology (Castoriadis, 1997; Latour, 2014), ethnography (Appadurai, 1990), as well as the interdisciplinary field of science and technology studies (STS) through its emerging focus on ‘sociotechnical imaginaries’ (Jasanoff & Kim, 2015). As such, it is important to acknowledge the different perspectives from which academics and practitioners have sought to address questions such as: How do we imagine the future? How do images from the future differ across age groups, ethnicities, religions, cultural backgrounds? What is the relationship between images of the future and an individual’s or collectivity’s socioeconomic status? What explains the rise and fall of dominant images of the future? 
This research is rooted in the fields of design and futures studies and points towards the emergence of the field of design futures (Angheloiu et al., 2019). Extensive research in the fields of design and futures has been dedicated to the potential of speculation and anticipation about societal futures to inform and incite change in the present tense. Design futures has emerged as the point of confluence where a multitude of tributary rivers meet (such as transition design, speculative design, design fiction, or experiential futures) and concerns itself with inquiring into pluralistic and preferable futures, as well as creating the space to interrogate the root causes of the current hegemonic futures.  
[bookmark: _30j0zll]​3. ​ Methodology
This section describes the research design process, data collection and analysis methods, and situates this in the context of the Imperial College Global Summer School. The research was undertaken during May – September 2018, with the primary data being collected during two week–long workshops each with around 35 participants.  The participants were aged 16–17 years old and travelled to London from a range of countries across the world. Typically, they were from affluent and globally mobile backgrounds and were aspiring STEM students.
[bookmark: _4d34og8][bookmark: _2s8eyo1]3.1 Future Visions Summer School design
The purpose of the week–long workshop was to develop a future narrative (situated in 2068), and then work in teams to design and prototype an artefact (situated in 2038). The Summer Schools started with a series of future–casting exercises, followed by the development of a suite of detailed 2038 worlds as key markers on the pathways to 2068, as well as artefacts consistent with the logic of their speculative futures. 
This section describes chronologically the methods used during the week–long workshop, which are also summarised in the diagram below. 
[image: ]
Fig. 1. Summer School Journey map.
Attitudes towards the future
The workshop begun by asking students to fill in an attitudinal survey about their expectations about the future. The survey design followed the format as a survey undertaken by YouGov and exhibited as part of the V&A exhibition The Future Starts Here (YouGov, 2018). 
Storytelling 2068
As part of the first survey process, the participants were asked to write a story about the world as they imagine it in 2068 (when they would be approximately 67–68 years old) and describe the role they would have played in that world. 
The stories were then coded following Dator’s Four Generic Futures (Dator, 2009). Conducting this exercise upfront allowed the researchers to surface the assumptions and attitudes that participants held prior to the summer school. 
Generations Chain
Following the first set of exercises, the participants mapped generational change over the past century since their grandparents’ generation and cast the net into the future through to their (potential) future grandchildren. The Generations Chain is a futures method which argues that ‘in order to obtain a grasp of our own context in time, we require a notion of the present which recognises that we are: 1. rooted in the past, 2. responsible for creating our near–term futures, and 3. also responsible for protecting future generations’ (Slaughter, 1996). 
2038 Worldbuilding and artefact development
The participants worked in teams and were facilitated through a design process to develop an artefact which would be of significance in 2038, halfway along the pathways towards 2068. 
3.2 Qualitative content analysis
The approach to analysing the data gathered through this study is deductive content analysis (Vaismoradi et al., 2013). The method is recommended when ‘the ‘analysis and categorisation will be implemented utilising previous knowledge and the initial codes for analysis of research materials are derived from existing theories.’ In using this method, the initial codes of research were based on Dator’s Four Generic Futures (2009), while knowledge of previous research findings and analysis codes (Angheloiu et al., 2017, 2019, 2018) were also taken into account. The data collected through the attitudinal survey about the future was triangulated with the available results published by YouGov (YouGov, 2018), which depict research insights based on a broader research sample. 
​4. Findings of the study
This chapter discusses in detail the findings of the different components of the study. The analysis is presented in chronological order of the different exercises as they were undertaken during the study. 
[bookmark: _lnxbz9]4.1 Attitudes towards the future
The research designed by YouGov (and exhibited as part of V&A Future Starts Here exhibition) asked the visitors and the wider public ten questions covering four categories: ‘optimism vs pessimism; feelings of powerfulness vs powerlessness; technophobia vs technophilia; and disruption vs continuation’ (YouGov, 2018). 
The segmentation analysis undertaken by YouGov depicts six attitudinal groups: Excluded Pessimists (21% of the general population), Well–informed Worriers (13%), Insulated Stragglers (17%), All–round Optimists (22%), Empowered Hopefuls (13%), Tech Disciples (14%).
The distribution of the six attitudinal groups among Global Summer School participants vs general population reveals, perhaps unsurprisingly given the age group, a higher percentage of All–round Optimists (47% among participants vs 22% among general population), and Engaged Hopefuls (18% vs 13%), with lower percentages of Excluded Pessimists (14% vs 21%), Tech Disciples (6% vs 14%), Insulated Stragglers (10% vs 17%) and Well–informed Worriers (6% vs 13%). This difference can partly be attributed to the ‘optimism of youth’ and partly by the fact that across all of the future stories (optimistic and pessimistic alike), their envisioned role in those futures is an overwhelmingly positive one. Furthermore, of the 72 participants 77.1% definitely agree (31.4%) or tend to agree (45.7%) that people like them have the power to help influence important changes that shape the future. 
[bookmark: _1ksv4uv]All–round Optimists (47% of the participants), are the most consistent in their belief that technology will have a positive impact on them personally, as well as make communities more connected. They are consistently optimistic about society in 20 years’ time and feel very strongly that they can keep up with the pace of change. However, despite the fact they predominantly believe they know what and who drives change in society, the majority of the All–round Optimists distrust those people and organisations they believe have the most power to shape the future.  
Empowered Hopefuls (18% of the participants), which tend to be the youngest group among general population (YouGov, 2018), feel socially empowered and have the most optimistic view of society’s future. However, they are divided about the benefits of technology, with participants split equally between definitely agreeing and disagreeing that there is a technological solution to all of humanity’s problems. 
Excluded Pessimists (14% of the participants), are the least likely to feel they have the power to shape the future and are not clear who has the power either. Although they feel like they are keeping up with the pace of change and consider the impact of technology to be predominantly positive, they do not consider technological solutions to be the answer in all cases. 
Insulated Stragglers (10% of the participants) are unlikely to feel that they will be impacted by future changes, despite believing that in 20 years’ time society will have become worse than today and distrusting the people and organisations they believe have the most power to shape the future. Overall, they are ambivalent to the role of technology will play in society as well as the impact on their personal lives, with views predominantly pointing to technology being neither a force for good nor bad. 
[bookmark: _2jxsxqh]4.2 Envisioning 2068
The next exercise took participants further into the future to 2068. They were asked to write a short story about the world as they imagine it in 2068. As by then they will be in their mid–60s, they were also asked to describe the role they have played through their working life. 
[bookmark: _z337ya][bookmark: _3j2qqm3][image: ]Their stories were mapped on the Four Generic Futures model (Dator, 2009) and portray a dominance of Transform archetypes (68% of the participants’ stories), followed by Discipline (15%), Collapse (14%) and Grow (3%). The visualisation below depicts the distribution of the personal attitudes towards the future (as surfaced through the previous exercise) and the archetypes of their 2068 stories.
Fig. 2. Sankey diagram mapping the distribution of attitudinal archetypes and 2068 story archetypes.
Transform archetypes: longer lives and socio–environmental progress come with considerable trade–offs
The Transform narrative arcs are all centred around different possible futures in which humanity is dealing with the impact of breakthrough technologies. There is a shared sense that technology will be fully embedded in our daily lives in 2068, that quality of life has improved lifestyles globally – from solving traffic problems, to rapid development of technology for good across healthcare, food supplies, energy production, as well as pollution management and ecosystem restoration. 
The trade–offs that might be required for this to be true take different shapes in different narratives: from military–driven innovation and a potential post–crisis innovation boom, to trade–offs between tech that makes our lives convenient at the price of ‘ethics and morals’ and ‘profit and efficiency’ as key drivers for progress. For example, the social impact of technology in accelerating inequality is noted by one participant: ‘Although there will be a rapid acceleration in technology, the cliff between third world countries and first world countries will have reached an irreversible level’, while another participant depicts a more hopeful outcome: ‘At first there was an uncomfortable period of adjustment, as global inequality hamstrung the reach of this development, but eventually through some major political rearranging we managed to spread it to almost every corner of the globe.’ 
The impact on mental health is also foregrounded, with an Insulated Straggler depicting how the ingrained nature of technology has actually led us to ‘yearn for the analogue’. They depict a world nostalgic for the privacy of the past, despite imagining considerable social and environmental progress such as ‘rejuvenation of coral’, ‘defined sexuality no longer exists’, or that all ages cooperate for social change ‘by want of a higher power’. 
An acute awareness of wealth permeates the Transform narratives, with participants speculating that targeting a wealthier audience can unlock wider behavioural change. This projection of how change can happen comes to life in the narrative of an Empowered Hopeful, where ‘neural implants will boost the elites of humanity from worshipping the idol of consumerism and turn (them) to the age–old search for meaning and enlightenment’. This self–actualising pursuit is depicted as a game–changer which influences global behaviour, capital investment and government policy to shift. 
Perhaps unsurprisingly, the tech–optimistic narratives were all developed by All–round Optimists, who were the most consistent attitudinal group in regard to the positive impact of technological development. 
A recurring pattern within the Transform narratives is the role of technology in advancing life spans; this pattern is mirrored by research undertaken by YouGov, which has found that 13% of the young people polled would want to live until 200, while 17% would want to live forever (YouGov, 2018).
However, not all Transform stories depict technological development as entirely positive; Empowered Hopefuls and Insulated Stragglers envisioned narratives in which technological development further accentuates inequality, where genetic modification enables the human enhancement and a focus on entertainment and leisure focused technologies target those able to afford them. This is in turn envisioned to cause rising inequality in access to technology. 
[bookmark: _1y810tw]Discipline archetypes: top–down radical action leads to lifestyle changes
The Discipline narratives depict a suite of sacrificial approaches as well as new approaches to the research and development undertaken in the world’s leading companies and universities to mitigate and adapt to the impact of climate change: from land use and diet changes towards more efficient distribution of sustainable nutrition, to policy measures that tackle population limits at a global level. 
A dominant theme across the Discipline narratives is the role of the UN as well as governments around the world coming together for large scale change. New policies include mitigation measures for climate change, as well as policies to tackle the effects of new technologies on work automation and their consequences for the types of jobs that might be available. 
The Discipline narratives were developed predominantly by All–round Optimists and a small minority of Excluded Pessimists, attitudes which permeate the outcomes of the different story lines. The All–round Optimists project that automation and the required lifestyle changes will be disruptive, while they portray futures in which these changes are welcomed with ‘open minds’ by the majority of people. They also highlight the importance of focusing on meaningful work, as automation is a key disruptor of the narratives the Optimists developed. 
However, underlying concern about those who ‘can’t keep up with these changes’ is shared among all, as is a concern that the technologies required for such radical action might lead to more social isolation.
[bookmark: _4i7ojhp]Collapse archetypes: greed and individualism push societies into decline
The Collapse archetypes (made of a split of Excluded Pessimists and Insulated Stragglers, as well as a small minority of Tech Disciples) portray different crisis–inducing events that unfold into a variety of bleak outcomes for our societies. Triggered by a lack of fuel alternatives at scale and global antibiotic resistance to the melting of the last ice caps, the outcomes are bleak. 
Across the narratives, progress is hampered, a rise of totalitarian regimes is foreseen as a response to ‘mass death and hysteria’, while ‘basic lifestyles’ and a lack of access to technology becomes the new norm. There is a shared sense of too little, too late, when it came to policies and measures to prevent this, with the narratives attributing this to the greed and self–centeredness of people. The tone of the stories projects a strong sense of disillusionment – that scientists weren’t believed, that governments didn’t act and that the general public didn’t care. 
The storytellers strongly identify across all narratives as the scientists who weren’t believed in time, which transpires in the disappointed tone of the narratives. Taking into consideration how optimistic the cohort is in terms of the agency they think they have to influence change, reckoning with scenarios in which that might not be true is a challenging process. In the words of an Insulated Straggler – ‘I am now old and tired and for the first time in my life I am truly uncertain if I had any influence on society or if I changed someone’s life for better.’
[bookmark: _2xcytpi]Grow archetypes: more of the same 
At 3%, Grow archetypes are a small minority among the portrayed narratives for the future. The assumptions made in the narratives are that the world will be ‘the same as now’ – however in order to maintain the status quo some trade-offs become apparent, such as the disappearance of ‘countryside and habitats around the world’. 
[bookmark: _1ci93xb]On roles and agency in 2068
Alongside stories from 2068, the participants were also asked to describe their roles in those possible futures. The participants responses depict a strong link between perceived solutions to social and environmental issues depicted in their narratives and the direct agency they project they will have. Key recurring phrases gravitate around roles in enabling change, such as ‘push for change’, ‘fix the world’, ‘improve living standards’, ‘reduce climate change’. The participants see themselves as innovators and scientists ‘in the know’ and strongly identify with a science community who tries to highlight the impacts of climate change on our lives. 
[bookmark: _3whwml4]Summary
The process of envisioning 2068 has surfaced a number of key assumptions participants are making about how change might happen over a long–time horizon. The participants’ overwhelming optimism translates into dominant narratives in which technology has helped us overcome the greatest social and environmental challenges of the century. Their optimism is even manifested in archetypal Collapse narratives, where despite projecting a broad spectrum of social and environmental disasters, they envision their own roles and agency with considerable optimism. This capability has been coined by psychologist Albert Bandura (Bandura, 1977) as ‘self–efficacy’, a personal judgement of ‘how well one can execute courses of action required to deal with prospective situations’ (Bandura, 1982), demonstrated by their self–confidence across the different possible future pathways. Bandura’s research has shown that self–efficacy correlates to people’s perceived locus of control, which is reinforced by the results of the attitudinal survey (where 77.1% definitely agree or tend to agree that people like them have the power to help influence change).  
Given that this exercise was conducted upfront, their knowledge and sophisticated understanding of complex issues is remarkable – from a deep understanding of geopolitics, to shifts in gender identity, or the impact of technology on mental health, all participants demonstrated a nuanced understanding of social and environmental issues.
[bookmark: _2bn6wsx]4.3 Generations Chain
The Generations Chain is a mapping exercise which consists of depicting the hopes, fears and major events over five generations as experienced and anticipated through a personal lens: the participant’s own family. The historical, yet personal lens provided the context for conversation about how more abstract processes of change happen around us, as well as the timelines within which societal and environmental changes unfold. 
The grandparents’ generation is predominantly marked by WW2 and its aftermath. As a result, the fears and hopes surfaced revolve around physiological and safety needs (‘fear of war, starvation, disease, poverty, fascism, deportation; hoping for peace, stability, survival, having enough food’). 
Meanwhile, the parent’s generation has been marked by the Cold War, the Moon landing, the rise and fall of dictatorships and coups, as well as technological breakthrough such as the invention of the mobile phone or the internet. The hopes of their parents’ generation are noticeably more aspirational (‘economic success, going to university, prosperity, better living standards, gender equality, higher wages’), while their fears shine a light on the political undercurrents of the time (‘nuclear war, WW3, Iran – Iraq war, AIDS crisis).
For the participants’ own generation, a mix of political, environmental and technological milestones dominate the major events of their life so far – such as ‘9/11, conflict in the Middle East, North Korea, rise of ISIS, Brexit, terrorism, global warming, end of the oil age, increased globalisation, LGBTQ+ movement, the iPhone, GPS technology’. Telling of the participants own internationally mobile backgrounds, another major event was deemed to be ‘3rd culture kids’ to refer to their own identity.  Their hopes reflect recent debates, with recurring tropes including ethical technologies, decoupling from fossil fuels and the pursuit of sustainability. Their fears span a huge spectrum from ‘school shootings’, ‘data privacy’, ‘war’, ‘terrorism’, ‘AI’ to ‘major floods’ and climate change’.
Looking ahead to their (potential) children’s generation, the rise of AI, the possibility of a third World War, as well as global migration are recurring major events the participants projected. These envisioned major events play out through the fears, which mirror many of the physiological and safety fears of their grandparents’ generation (‘lack of resources, nuclear winter, famine’), albeit with a technological causal link (‘robots going into war, jobs taken by robots, crime rates go up because of resource wars, space police’). Another recurring set of fears is driven by climate change and its associated effects (‘energy shortage, air pollution, global warming’). On the other hand, the hopes for their children’s generation portray a unifying trend towards universalism (‘end of poverty, reversal of global warming, people band together for peace, equality in the world, higher social standards’).
The major events, hopes and fears accentuate even when extrapolating to the participants’ grandchildren’s generation. While the major events and their fears both speak of technological domination of day to day lives (‘space travel, AI taking over, Mars landing, real life Terminator, evil AI’), their hopes shine a light on the potential for human flourishing (‘intergalactic cooperation, constant enlightenment, humanity = one nation, clean energy, personalised medical care for all’). 
The participatory nature of the Generations Chain exercise enabled participants to reflect on their own worldviews and the ways in which their perspective is being shaped by their ancestors’ and actively shapes the ways in which they imagine what is possible in the future. As one participant had named their fear for their own generation as ‘imperialist societies controlling the world’, the debate about worldviews and dominant paradigms proved timely in addressing who and what dominates cultural norms. A lively plenary conversation followed on the pace and time required for large scale change to happen and prompted the introduction of the Futures Cone (Hancock & Bezold, 1994; Voros, 2003) of preferred, possible, plausible and probable futures. 
The Generations Chain exercise enabled participants to reflect on issues of path–dependency and the pre–conditions that would need to be true today in order for their hopes for their children’s and grandchildren’s generations to become reality in the future. The individual historical timelines formed a visual aggregated history to which participants referred back when developing their worlds and artefacts.  
[bookmark: _3as4poj]4.4 2038 Worldbuilding and Artefacts 
Following the exploration of how change happens through the Generations Chain exercise, the participants were then placed into groups and started developing their 2038 worlds together. These worlds then formed the basis for an ideation, concept development and prototyping process to develop an artefact from the world they developed. 
[bookmark: _ich1xccjlcyb]Table 1. 2038 Worlds and Artefacts. 
	[bookmark: _49x2ik5]1.Worldbuilding
	[bookmark: _2p2csry]2. Artefact / Concept
	[bookmark: _147n2zr]Key words

	AI Unchained
A staggering revolution in AI across sectors tackles climate change 

	SARTOR
A new product in the sector of home improvement technology – AI enabled contact lenses for immersive VR environments
	Archetype: Transform 
Key words: AI, mental health, connection to nature, hyperreal environment, home improvement


	Atlantis Rising sea levels lead to a global food crisis 
	S.C.A.M. – Stem Cell Application Machine
Technological advancements post–crisis lead to stem cell food production devices such as S.C.A.M

	Archetype: Transform
Key words: impact of climate change, reduced food / energy productivity, stem cell food production, new job types such as stem cell engineers 

	N World
The supremacy of AI has tackled climate change, but people want decision making powers back

	TFCS – Terraforming Cruise Ships
TFCS are ocean pollution cleaning ships which have been hijacked by the Resistance against AI

	Archetype: Transform
Key words: AI supremacy, growing Resistance movement, hacking infrastructure, new inhabitable territories, call to action

	[bookmark: _3o7alnk]Planet Earth 
A world of change where technological progress has changed how we are born and how we die 
	C.A.R.E. (Children and Retired Elderly) Clinic
A new healthcare clinic aiming to enhance the quality of life of the elderly, while tackling declining birth rates
	Archetype: Transform
Key words: 
Changes in workforce patterns, mobile and urbanised workforce, decreased fertility, intergenerational interaction, new ways of being born and of getting old, childcare innovation

	SOL C
Past unsustainable practices lead to a global war breaking out 
	ICD – In Crisis Diagnosis to ‘Save Civilian Lives’
A post–crisis new institutional typology which aids medical intervention in post–crisis areas 
	Archetype: Collapse
Key words: impact of unsustainable lifestyles, energy & food crisis leads to conflict, post–conflict a new world order emerges, a new institutional typology, post–crisis medical diagnosis tool

	TomorrowLand
Effects of climate change in urban conditions are tackled through ‘green city’ initiatives
	Bee Bots
The extinction of bees leads to the development of artificial drone pollinators 
	Archetype: Transform
Key words: food crisis, reduced food productivity, artificial pollination, product–service system


	GeoStorm
Rising sea levels lead to the mainstreaming of aquaculture
	Hydrohex Farms
Localised coastal food production innovation using hexagonal domes 
	Archetype: Collapse
Key words: food crisis, reduced food productivity, sea level rise, aquaculture, job creation

	SleepWalkers
The growing addiction to devices and the mainstreaming of the gig economy leads to a world where sleep is a luxury commodity
	DreamPod
A network of pod sized urban wellbeing clinics 
	Archetype: Transform 
Key words: automation, commodification of labour, mental health crisis, sleep crisis, health innovation



Given the dominance of Transform archetypes in their 2068 narratives, it is perhaps unsurprising that this archetype dominates the future imaginaries projected for 2038 as well, as six Transform and two Collapse worlds are envisioned. 
The most dominant theme across all of the imagined worlds is the role technology plays in transformative change. From work automation, advancements to address global health issues and hunger, a revolution in fuels, increased mobility through new transportation solutions to the development of sentient AI and an increasing resistance against its ‘supremacy’ of inhumane decision making, technology is portrayed as an all–encompassing panacea. However, as seen in the 2068 narratives, the trade–offs are apparent within the worlds depicted; mental health challenges span addiction to technology, a loss of self–esteem, a blurring boundary between reality and hyperreal immersive environments made possible by VR, as well as adding pressure on the global healthcare system due to increased life expectancies.
The narratives depict entirely new domains of innovation taking off over the next two decades. Despite a dominant theme of work automation, new types of highly skilled jobs emerge, such as stem cell engineers, kinetic energy mobility experts, or artificial fertility midwives. New roles are also envisaged for expert citizens; in the post–war world of SOL C, expert citizens provide medical assistance in the field, aided by smart portable tools for medical diagnosis and decision making, while in the AI supremacist world of N Earth expert citizens hijack fleets of ocean pollution collectors to mount a growing resistance to the AI. They deploy the captured ships to terraform the ocean through compacting the tons of floating debris and create new inhabitable territories for the Resistance. 
Three of the eight scenarios (two Transform archetype and one Collapse) developed a crisis narrative arc caused by similar triggers, however, with different resolutions. The narratives start from the premise that the impact of climate change and unsustainable lifestyles will lead to disruptive shifts in our societies. In N Earth, that leads to reduced productivity of land and people, in SOL C, it leads to an energy and food crisis, as well as an increased resistance to antibiotics, while in Atlantis the melting of glaciers and disruption of ocean currents has led to an extreme rise in sea levels. However, this is where similarities end. 
N Earth (a Transform archetype) projects that military–led innovation will lead to the development of game–changing AI, capable to transform the crisis conditions into a hyper–efficient landscape of production – of food, energy, health. In the post–crisis condition AI becomes the dominant decision–making mechanism for the world, which leads to people feeling oppressed and mounting a growing resistance. SOL C (a Collapse archetype) projects that the conditions of crisis lead to a blown out conflict over resources between nation states. The conflict has a devastating impact on living standards and population numbers, yet there is a positive view of the potential of values convergence following a societal crisis, with a new world order emerging with the goal to remediate the social and environmental damage caused. Within the new world order new institutional typologies emerge to fulfil these universalist aims, such as the ‘Save Civilian Lives’ organisation, the originator of the ICD In Crisis Diagnosis portable medical device for post–conflict areas. 
The table below seeks to surface the assumptions behind the 2038 worlds and artefacts in order to map out the direct and indirect impacts should these scenarios become reality. 
[bookmark: _ffovbm5htp05]Table 2. 2038 Worlds and artefacts direct and indirect impact.
	World and Artefacts Implication Levels
	Direct impact
	Indirect Impact

	Product–Service innovation
	AI Unchained / SARTOR
The home improvement sector has pushed the boundaries of wearable devices – in this case with soft contact lenses which can project on–demand imagery. Entertainment is seen as the key domain of innovation, with the artefact presented under the guise of a product launch.  



Atlantis / Stem Cell Application Machine
Scarcity–driven innovation in the food sector has led to the development of a Stem Cell Application Machine.


N World / Terraforming Cruise Ships
The Terraforming Cruise Ships subvert the AI–led ocean pollution cleaning vessels into new bases for a growing resistance to the AI ‘overlords’. 


Planet Earth / Care Clinic
Technological advancements have radically changed the ways in which we are born and in which we die. Care Clinics are now a ubiquitous service which combines artificial wombs and end of life care as a universally available healthcare offer – possible due to high investment in healthcare. 

SOL C / In Crisis Diagnosis
In Crisis Diagnosis is a portable, accessible medical diagnosis device used in post–conflict areas. 
	
Mental health is a key issue due to rising automation; while the immersive nature of the intervention could aid mental health (for example through projecting calming, ‘nature–like’ environments, it could also further mental health issues by further blurring the boundaries between lived reality and AI enabled illusions. 



The need for large–scale genetic engineering in food production leads to new job typologies emerging, such as new specialised stem cell engineers. 

The automation of work and the AI–led decision making have the unintended consequence of large numbers of people having enough free time to develop a resistance movement. 



The rationale behind artificial wombs becoming the norm is built around the need for parents to develop enhanced labour productivity, while making the most of proven benefits of intergenerational interaction. 




The product depicts a new role for expert citizens in assisting medical experts on the ground in post–conflict areas. 

	Innovation of social structures
	AI Unchained / SARTOR
Dominance of AI and living life online shifts the ways in which people derive meaning and identity in life. New technologies make post–death personality simulation achievable. 


Atlantis / Stem Cell Application Machine
As coastal cities are flooded and productive land mass shrinks, humanity adapts to an even more water rich environment as people learn to live with higher tides and frequent flash floods. 

N World / Terraforming Cruise Ships
As decision making powers are completely taken away from citizens, AI governs ‘what’s best for humanity and the planet’. However this process leads to a quantitative analysis balancing act of what is valuable and what is not – and a counter–culture emerges to fight that. 


Planet Earth / Care Clinic
The world depicts a return to valuing intergenerational interaction, although at the cost of interaction with one’s own parents. The Care Clinic depicts a world in which currently taboo topics related to death and birth are a thing of the past.


SOL C / In Crisis Diagnosis
The world of SOL C portrays ongoing crisis and the emergence of a resources conflict between nation states. This fallow period leads to a post–crisis blossoming of innovation and peace, as a new world order emerges. 
	
Perceptions of one’s identity and notion of self change. A glimpse of a counter–culture which seeks to escape these new relational norms is offered towards the end of the artefact presentation. 


Our relation to urban and rural environments shifts, as we move towards water–based societies. Governments are seen to be driving this shift, while the Navy is building inhabitable 
cities on water. 

New forms of oppression lead to new forms of agency being found, explored and deployed by ordinary citizens wanting to fight the supremacy of AI. 






The Care Clinic approach to fertility and death could have deep impacts in the societal structures we currently take for granted – in terms of processes of self–individuation, bonding with one’s parents, as well as the cultural rituals and practices around one’s last rite of passage – death. 


New global institutional typologies are required to deal with major challenges that humanity is facing. 

	Paradigm innovation
	AI Unchained / SARTOR
The ‘staggering revolution in AI’ has become the new dominant paradigm, with trade–offs around personal agency in favour of AI–led decision making.

Atlantis / Stem Cell Application Machine
The shift to an aquatic society with no, or little available productive land mass, means trade–offs around personal freedom and agency in favour of government control are required. 



N World / Terraforming Cruise Ships
Moving to a world completely dominated by algorithms and machine learning further extrapolates a current trend in big data decision making; the scenario depicts the possibility of taking this present process to its extreme conclusion.

Planet Earth / Care Clinic
Framing the need for a Care Clinic in order to enable higher labour productivity provides a glimpse into the pervasiveness of the present status quo. 


SOL C / In Crisis Diagnosis
The product is the result of a new world order in which saving civilian lives after many years of conflict has become the dominant paradigm. The product is developed by a new institutional typology which provides medical assistance in crisis areas. 
	
The need for an even more energy hungry global society can further reinforce existing inequality patterns.



Pacifying post–crisis measures taken by the governments and military to establish peace could be further disrupted by nonlinear consequences of climate change – which would render the adaptation to aquatic environments futile.


In order for a resistance movement to be possible, high levels of awareness and direct experience of the AI’s oppression would be required for enough momentum to be gathered. 



As the Care Clinic service is depicted as ‘universally available’, questions remain in terms of which countries would be able to afford this level of healthcare investment and the wider patterns of global inequality. 


A new paradigm of care and empathy emerges, although at a great social and environmental cost. 


[bookmark: _23ckvvd]
The worldbuilding and artefact development processes enabled participants to develop detailed pathways to 2038 and create an artefact which would bring to life an aspect of their envisioned future. The dominance of Transform archetypes continues, as participants envisioned six Transform and two Collapse future worlds. The role of technology in enabling transformative change is a key precondition across all future pathways. Three of the future worlds developed narrative arcs centred around a global state of crisis along the pathway to 2038.  
[bookmark: _ihv636]4.5 Final reflections
The final round of reflections sought to surface the impressions the summer school left them with, asking them what surprised them most, as well as inviting them to consider the implications the topics explored during the week might have during their careers. 
The participants background and interest for STEM subjects, versus the focus of the summer school on exploring and speculating about the social, economic and environmental implications (and not just applications) of technology, was a key point across their reflections. Participants recognised the need to think more broadly about technology, as well as the need to consider the ethical and moral implications. 
The role imagination plays in shaping the future was another key reflection; however, multiple participants made a note of how surprised they were of the homogeneity of their imagined futures. As one participant dramatically notes, ‘all of our ideas were fundamentally the same – while the worlds had some differences, the similarities and common themes were astonishing.’ 
In terms of implications for their future careers, their reflections spanned a broad spectrum – while for some it further confirmed the belief that the professional choice they are making is right (for example, a reinforced belief that the role of doctors will still be fulfilled by humans), some participants reflected on the fact that their desired jobs as understood today might not exist at all in the next decades. Participants also noted the importance of ‘integrating skills from different disciplines to inspire creativity and innovation’, as well as the need to ‘plan for the unknown’.
​5. ​ Conclusions 
“Technology is the answer, but what was the question?” (Price, 1979)
The interpretation of the research material shines a light on the remarkable dissonance between the participants’ deep awareness of the global social and environmental challenges posed by climate change, and the unrelenting optimism in regard to their agency as well as their own personal future outlook. The layered methodological approach has helped tease the different aspects of how dissonance is constructed from a personal level through to a global level, while spanning different timelines. 
The participants’ dominant future imaginaries point towards future pathways in which sustainability challenges are solved through breakthrough technology. Much is changed in these futures, yet the underlying reasoning for why we act the way we act, the dominant paradigm, remains constant with today’s. 
The analysis of the images of the future (across both 2038 and 2068) can help explain why, out of the myriad of possible futures, some envisionings become stronger than others and therefore shape cultural expectations and aspirations. Western images of the future have long been the unchallenged dominant discourse and have set the aspirations and expectations of people across the world through active processes of physical and mental colonisation. 
This aspect is important to bear in mind – for example, the body of work of the anthropologist Arjun Appadurai (Appadurai, 2013) charts how the capacity to imagine and aspire is a social practice situated as ‘a form of negotiation between sites of agency (individuals) and globally defined fields of possibility’; Arturo Escobar has been mapping the development of Western social imagery in relation to the ‘development’ discourse (Escobar, 2011) and puts forward principles for autonomous design that reconfigure current design practices towards social and environmental justice (Escobar, 2018).
These aspects might help shine a light on why despite the participants’ diverse cultural backgrounds (as icebreaker exercises revealed all participants identify the notion of home with at least two places – mostly in different countries altogether) their projections about the future, as well as the roles they might play in those projections were strikingly similar. 
On the other hand, stepping outside one’s epistemology is a really hard process, which requires a deep knowledge of one’s self, explorations of identity (Sterling, 2009) and a readiness to acknowledge your own worldview as one of many – a shift from ‘epistemic sovereignty to epistemological plurality’ (Colucci–Gray et al., 2013). Shifts in ‘interiority’ or ‘inner dimensions’ (Wamsler & Brink, 2018) as the ‘subjective domains within the individual relating to people's mindsets, worldviews, beliefs, values and emotions’, are key to tackling sustainability challenges (Hedlund–de Witt, 2012).
The pervasiveness of Transform archetypes is further reinforced by the postmodern turn towards individualism and the dominance of the first person as the main unit of analysis, which pose key challenges to furthering a deeper understanding of sustainability challenges and the collective actions required. The roles participants envision for themselves in the future worlds further play to the trope of the hero – reinforcing the belief that extraordinary individuals drive change, while playing down the collective shifts in behaviour, norms, expectations and desires that are entailed by the quantitative translations of 1.5 degree compatible lifestyles. 
[bookmark: _32hioqz]This boils down to a two–fold challenge in achieving a deeper understanding of sustainability – that of tackling the homogeneity of dominant Western imaginaries, and the hyper–individualistic turn of late–modernity. There is an urgent need to nurture pluralistic future imaginaries, as well as spaces to develop the self–reflexive practices required for the deeper shifts in values and worldviews. This presents both a challenge to the emerging field of design futures, as well as an area of huge transformative opportunity. 
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