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What’s the connection between a non-profit foresight organization and a private foundation dedicated 
to improving education beyond high school? Simple: a shared desire to maximize individual opportunity, 
boost economic growth, and help ensure social stability.

Those goals are lofty, we know. But we at Institute for the 
Future and Lumina Foundation see this shared challenge—
that of imagining tomorrow’s work + learn ecosystem—as one 
well worth taking. In fact, we’re convinced it is a challenge the 
nation must fully embrace. 

Lumina Foundation focuses on meeting a specific national 
goal for education attainment: While 33.4% of Americans 
hold a postsecondary school degree today (according to 
Census Bureau data), by 2025, we want 60% of Americans 
to hold a degree, certificate, or some other type of high-
quality credential beyond high school. We’re certain that 
such credentials will be increasingly important—both to 
individuals’ success and to the nation’s progress. But we 
know that today’s students—and tomorrow’s—face an 
uncertain future, fueled by major technological change and 
significant demographic shifts. That’s why Lumina is looking 
ahead, trying to imagine the coming work + learn ecosystem. 
Will degrees, certificates, industry certifications, digital 
badges, licenses, and other types of credentials be important 
verifications of learning in 2030 and beyond? And what will 
work, the key driver of credentialing, be like?

Institute for the Future (IFTF) focuses on developing a broadly 
shared understanding of tomorrow’s world—what we call a 
“global literacy of the future”—among the 9 billion globally 
connected citizens over the next 50 years. While IFTF’s core 
clients are corporations and governments, many education 
institutions are also seeking assistance. Increasingly, we 
recognize that rapid, significant social and economic changes 
require new ways to blend work and learning. Unfortunately, 
it’s difficult to identify the type of curricula that can properly 
prepare students to succeed in the next decade and beyond. 
IFTF has taken a step in this direction by creating a Future 
Skills tool that can help identify, promote, and deliver the 
21st-century skills that are crucial to future success. 

IFTF’s annual future forecasts interpret current signs of change 
and suggest new strategies for navigating this turbulent 
period of transition. The first step in that process is to gain 
expert insights—a step that IFTF and Lumina recently took 
by hosting more than 45 national thought leaders for focused 
conversations about the signals of change they see and what 
they portend. In this report, we’re pleased to share the first of 
two conversations with our common communities of interest: 
students, workers, employers, educational institutions, 
researchers, and policymakers.

We’re very grateful to the national experts who joined IFTF 
and Lumina for these conversations. Their insights offer vital 
perspectives to help shape the work + learn ecosystem.

Parminder K. Jassal, Ph.D.  
Director, Work + Learn Futures 
Institute for the Future 

Holly Zanville, Ph.D. 
Senior Advisor for Credentialing and Workforce 
Development Lumina Foundation

The way we organize to get things done and to 
create value is not fixed. It is shaped by available 

technologies, social norms, and regulatory systems 
of the times. Not only are the structures and flows 
of organizations being transformed, their functions 
and purposes are, too. Leaders will need tools to 

seamlessly transition and thrive in distributed and fluid 
organizational environments. 

— Marina Gorbis, Executive Director of IFTF 

Our children will need to prepare for a rapidly changing 
work + learn future, as will their parents and the 

nation’s entire adult population. What is not as clear: 
What will be most important in 2030, and what actions 

do we put into place now to prepare for the future?

— Jamie Merisotis, CEO & President,  

Lumina Foundation
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Today’s kindergartners will graduate from high school in 2030. What will the work + learn environment 
be like for these young students and those that will graduate after them? The transformative nature of 
the changes forecasted to transpire (think autonomous cars, on-demand everything, and populations 
of people fleeing some locations made unlivable by climate change) suggests that the only way to 
understand the future of learning and working is by first exploring the future of living.

One of the forces driving transformative change over the next 
decade is the growth in intelligent agents (machines that act 
in place of humans). In 2018, Institute for the Future (IFTF) and 
Lumina Foundation convened experts from diverse fields to 
explore the conditions and context of a future rich in machine 
intelligence and its impact on work and learning. The first 
expert session was held at IFTF’s headquarters in Palo Alto, 
California, and a second session was held at the Sandbox 
ColLABorative at Southern New Hampshire University (SNHU) 
in Manchester, New Hampshire. 

IFTF provided the attendees background reading before the 
sessions and opened each session with a quick rehash of 
compelling research data on the future to lay the groundwork 
for the day’s discussions. Lumina added information on nine 
key building blocks that have been identified for a connected 
work + learn ecosystem, asking whether these will likely be 
the building blocks for a work + learn ecosystem in 2030. (See 
appendix for more details on the building blocks.)

OBJECTIVES FOR CONVENINGS

 » Identify the skills everyone will need to navigate  
the changing relationship between machine  
intelligence and people over the next 10-12 years.

 » Develop implications for work, workers, students,  
working learners, employers, and policymakers. 

 » Identify a preliminary set of actions that need  
to be taken now to best prepare for the changing 
work + learn ecosystem.

Facilitated by IFTF’s futurists, more than 45 experts 
representing the tech industry, government, education, policy, 
and community and economic development participated in 
the east- and west-coast discussions. Experts represented 
diverse areas: technology, medicine, science, finance, 
environment, education, and the local community. Many 
of them are “practical visionaries,” already working in the 
trenches to make a new future, drawing on visions that 
stem from—and in turn, shape—their practical innovations. 
In addition, themes from recent IFTF research, plus several 
one-on-one interviews, supplemented the diversity of thought. 
This report summarizes the experts’ views on what skills will 
likely be needed to navigate the work + learn ecosystem over 
the next 10–15 years—and their suggested steps for better 
serving the nation’s future needs.
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INTRODUCTION

Three key questions guided the discussions: 

What are the LEAST and MOST essential skills  
needed for the future? 

While scans of the work + learn horizon typically focus on 
identifying the most essential skills for success, the experts 
started their discussion by cataloging the least essential skills. 
No one was surprised to find tasks like repetitive learning and 
rote memorization on the list. But the experts also challenged 
the much-hyped value of coding and AI programming skills 
in a future in which workers and learners will be creating their 
own AI apps from thousands of existing modules, using simple 
interfaces much the way they grab images from a Google 
search to create PowerPoint presentations today. Focusing on 
least essential skills helped to inform where not to invest our 
individual and collective learning efforts. 

Where and how will tomorrow’s workers and learners 
acquire the skills they really need? 

Experts responded to four distinct but possible future sce-
narios. They agreed that learning will happen anywhere and 
everywhere with the blending of formal and informal learning. 
AI apps and agents will support data collection, data analysis, 
and even pattern identification in real time wherever working 
learners find themselves. But deeper understanding of the 
artificially intelligent world—and how to put it to work on the 
big problems facing communities—will likely happen through 
socialization as people work together to test their ideas, 
develop prototypes, and engage intelligent machines in their 
solutions. In preparation for this future, today’s schools might 

shift to become community work + learn labs. We may think 
of them as a kind of AI-enhanced do-it-yourself workshop for 
solving physical, social, and economic problems that confront 
local communities or even communities connected around the 
world. A key role of intelligent agents may be to connect these 
communities and amplify their efforts.

As one expert summed it up: “Sociology becomes 
more important when thinking about the impact 

of AI, since major changes will likely happen 
through socialization as people work together to 
test their ideas, develop prototypes, and engage 

intelligent machines in their solutions.”

Who is accountable for making sure individuals can  
thrive in this new economy?

In a new world of work, driven especially by AI, institution-
ally-sanctioned curricula could give way to AI-personalized 
learning. This would drastically change the nature of existing 
social contracts between employers and employees, teachers 
and students, and governments and citizens. Traditional social 
contracts would need to be renegotiated or revamped entirely. 
In the process, institutional assessment and evaluation could 
well shift from top-down to new bottom-up tools and pro-
cesses for developing capacities, valuing skills, and managing 
performance through new kinds of reputation or accomplish-
ment scores.

Ideas generated during Expert Workshop at IFTF on April 23, 2018. 
Anthony Weeks, Graphic Recorder
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IFTF employs a methodology called “Foresight-Insight- Action,” which is based on a forecasting technique 
developed in the late 1950s by Dr. Olaf Helmer while he was at the Rand Corporation. Dr. Helmer, who 
co-founded IFTF in 1968, called it the Delphi Method, and it replaced isolated futurists making “haphazard 
intuitive gambles” with panels of diverse experts engaged in “operational games” and acting out the 
“roles of decision- and policy-making entities.”  

IFTF uses the Delphi Method in facilitated discussions with 
expert groups to arrive at a consensus on opinions. Instead 
of holding a roundtable discussion to hammer out a group 
position—a process often flawed by compromise, strong 
personalities, and deference to senior people at the table—
experts are presented with key questions and scenarios about 
the future. The results are summarized and shared with the 
experts to deliberate. As a result, opinions may frequently  
converge, or two distinct opinions may sometimes emerge.

At the two workshops, IFTF used this Foresight-Insight-Action 
methodology to facilitate the work + learn futures discussion. 
After convening a diverse group of thinkers and practitioners, 
IFTF facilitators asked them to think about what will go away 
in 10 years and then think about what will be most import-
ant. Next, IFTF facilitators invited the participants to immerse 
themselves in the future by considering four potential scenar-
ios of what 2030 might look like based on research about the 
drivers of change. Then, participants identified action steps 
relevant to each scenario. Lastly, participants reflected on the 
process and summarized critical actions that may be needed, 
regardless of which scenario(s) of the future might prevail.

The workshop’s agenda was organized based on this 
methodology, with several sessions devoted to foresight—
establishing a set of assumptions about what could change in 
the next decade—and one session each to explore insights 
for what this change would mean for stakeholders in the 
work + learn ecosystem and brainstorm possible actions 
in response. This flow was designed to first and foremost 
establish a perspective on the change we can anticipate in the 
next decade and also begin the process of thinking through its 
implications and the responses they demand. What follows is 
a summary of these sessions.

INSIGHT

“Aha” moment when we begin to translate  
our foresight into implications for the choices we 
face. We provoke insight with all kinds of tools, 
such as mythic stories, aligning with one long 

curve of change, and building resilience to many 
future possibilities. In the end, insights point  

us towards opportunities we can begin to  
pursue today and threats we need to avoid,  

and cultivate visions of long-term aspirations  
and preferred futures.

— Institute for the Future
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FORESIGHT SESSION: To provide context for the conven-
ings, IFTF shared its recent research on future skills people 
will need over the next decade from Future Skills: Get Fit for 
What’s Next.1 This research forecasts that mastering human–
machine collaboration or “befriending the machines” will be 
critical to thriving in the work + learn ecosystem of the future. 

To ensure that individuals are fit for the future and have the 
skills needed to succeed, everyone will need to increase their 
“AI IQ,” improve their digital fluency, and enhance their level of 
comfort with actions conducted through simulations. 

To prepare for the convenings, experts contributed their per-
spectives by recommending pre-readings. Readings helped 
participants become familiar with each other’s areas of exper-
tise and points of view regarding AI and machine intelligence. 

The agenda for each convening kicked off with an exploration 
of AI-related signals, trends, drivers, and wildcards influencing 
how AI will reshape the way we work, learn, and live in 2030. 
Next, groups brainstormed specific skills needed to thrive in 
the new era of human–machine collaboration. The collection 
of ideas prompted difficult and provocative questions such as: 

 » What does a future rich in AI systems mean for a country 
experiencing significant divides—economic, racial, 
health, cultural, and political?

 » How does the potential erosion in trust in institutions 
influence the implementation and use of machine-learning 
algorithms?

 » What would a potential decline of conventional full-time 
jobs and the rise of contingent or alternative work mean 
for the experience of “working,” and what is AI’s role in 
encoding the new ways we are compensated for work?

 » What is the role of humans in the future? How do we 
address human versus machine perspectives and tension 
about ownership of jobs? Will machines be viewed as 
“anti-human”? 

 » How do we take care of ourselves and others in a future in 
which a “quantified self” movement might be mainstream, 
with people using environmental, embedded, and ingested 
sensors to track the conditions around and inside their 
bodies?

INSIGHT SESSION: Using the material generated during the 
morning brainstorm, participants worked with four IFTF-gener-
ated 2030 potential scenarios of the future along a spectrum. 
At one end was, “Don’t believe all the hype—there is not the 
major change many were predicting back in 2018,” and at the 
other end was, “There are so many differences, humans are 
just a cog in the wheel with machines dominating work and 
indeed our lives.” The other scenarios fell within these two 
potential scenarios. (See Appendix for the detailed scenarios.)

ACTION SESSION: At the workshops, participants worked 
together to identify and prioritize actions that could be taken 
based on the foresight and insight generated during the earlier 
sessions.                 

Ideas generated during Expert Workshop at IFTF on April 23, 2018. 
Anthony Weeks, Graphic Recorder

KEY DEFINITIONS

 » AI IQ is knowing how to best leverage artificial 
intelligence to manage workflows and accomplish 
tasks. 

 » Digital fluency is keeping current with the digital 
standards and practices in the domains in which 
you work. 

 » Simulated action is knowing how to navigate 
virtual and augmented reality spaces seamlessly.

Future Skills: Get Fit for What’s Next, Institute for the Future

http://www.futurefit2030.org/
http://www.futurefit2030.org/
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In the first step of the Foresight-Insight-Action process, people use expert opinion and research to 
synthesize plausible, internally-consistent visions of the future. 

Least and Most Essential Skills for an AI World
During the convenings, participants drilled down on the 
specific, near-term skills that workers and learners will need 
to “befriend the machines.” The conversations surfaced three 
key themes. To effectively “befriend the machine”—increase AI 
IQ, attain digital fluency, and master simulated action—people 
will need: 1) a set of foundational skills that will be valuable 
regardless of how far or fast technology advances; 2) a level of 
access and know-how that will help them effectively leverage 
the new technology; and 3) a foresight mindset that will help 
them stay ahead of machine capabilities.

Foundational skills for the future

There was widespread agreement that the pace of change is 
increasing and many of the “least useful” skills are those that 
are specific to certain applications and tools because they are 
likely to be useful for only a small window of time. In contrast, 
the most useful skills will be those that are more foundational 
—skills that cut across many industries and domains and are 
not in danger of encroachment by AI.

There was consensus that “learning to learn” will be critical. 
Part of this is a matter of technique—active listening and 
knowing how to regulate and direct attention. And part of this, 
one expert asserted, is simply a matter of mindset—learners 
must recognize that their journey will never stop. 

They must see themselves as lifelong learners. With this 
mindset, learning is a constant aspect of daily life. The skills 
needed to make use of this mindset involve knowing how to 
identify the kinds of learning that will help individuals stay rel-
evant in current roles or pursue new ones, as opposed to just 
learning things that are interesting. In addition, knowing how 
and where to find learning resources will be critical.

Similarly, participants agreed that knowing how to find 
information is going to be more important than having the 
information memorized. Essentially, with almost limitless infor-
mation available at our fingertips, the ability to find the right 
information quickly and effectively, to “sleuth the truth,” will 
be highly valued. This is easier said than done and will require 
a complex set of subskills, such as skepticism and critical 
thinking.

Finally, there was also acknowledgment in both conven-
ings that the work + learn ecosystem is likely one in which 
employers will no longer play the role they once did. What is 
the new role of the employer as social contracts change and 
the burden of health insurance and other safety nets might 
fall on the shoulders of workers? Navigating changing work 
arrangements will require a new set of fundamental skills. In 
a fast-paced world, potentially without standardized business 
hours and work schedules, the only structure many workers 
might have will be largely self-imposed. People will have to 
balance work with learning, social and family obligations, self-
care, and health management. They will need to be able to 
balance multiple work tasks, projects, and gigs without the aid 
of human managers. As such, learning to be self-motivated 
and disciplined, or seeking out and utilizing tools and services 
to take on some of that management function, will be key.

Access and know-how for directing and deploying 
technology effectively

In October 2017, Chris Wanstrath, CEO of Github, the 
foremost code-sharing and social networking resource for 
programmers today, made a bold statement: “The future of 
coding is no coding at all.” He believes that the writing of code 
will be automated in the near future, leaving humans to focus 
on “higher-level strategy and design of software.” Many of the 
experts at the convenings agreed. Even creating the AI sys-
tems of tomorrow, they asserted, will likely require less human 
coding than is needed today, with graphic interfaces turning AI 
programming into a drag-and-drop operation. 

Many excellent, much-hyped, and  
well-intended initiatives to teach youth coding 

may be equipping kids with skills that will not be 
in demand in a decade. 

— Chris Wanstrath, CEO, Github

Digital fluency does not mean knowing coding languages. 
Experts at both convenings contended that effectively 
“befriending the machine” will be less about teaching people 
to code and more about being able to empathize with AIs 
and machines, understanding how they “see the world” and 
“think” and “make decisions.” Machines will create languages 
to talk to one another. Another participant said, “So we’ll need 
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‘machine whisperers’ who understand the syntax of machines 
and can learn their language.”

One dimension of being a “machine whisperer” involves hav-
ing a deep understanding of human ethics and being able to 
translate that into machine language. Knowing how to identify 
machine bias will be particularly important. Already today, there 
are several controversies and even horror stories of algorith-
mic discrimination, or ways in which AI perpetuates existing 
inequality or even creates new inequalities. (These stories are 
well-documented in books like Weapons of Math Destruction, 
Automating Inequality, and Algorithms of Oppression.) 

The skills to know how to create systems where there is 
responsibility, transparency, and accountability are often left 
out of discussions of getting people equipped with tech skills, 
but they will be critical for developing true digital fluency. Of 
almost equal importance to understanding how to harness the 
capacities of AI, virtual reality, and other emerging technolo-
gies, is knowing their limitations—learning to effectively judge 
what machines can and cannot do, knowing when you need a 
human being, and keeping pace with how the human–machine 
relationship might be changing.

A foresight mindset to stay ahead of machine capabilities

Participants agreed that just about any repetitive, quantita-
tive activity can and will be automated in the next decade. 
Machine vision will become advanced and accessible enough 
that many physical tasks that required human labor in the 
past will be done by a machine in the future. For instance, a 
family farmer in Japan was recently able to fairly easily rig up 
an automated cucumber sorting machine.2 And breakthroughs 
in robotic actuators will allow for robot limbs that can move 
in very precise ways, further opening physical human labor to 
automation.

Moreover, skilled white-collar work is also at risk of auto-
mation. For instance, McKinsey estimates that 22% of a 
lawyer’s job and 35% of a law clerk’s job can be automated.3 
One Indian e-commerce company, Myntra, has had suc-
cess employing AI for roles once played by artists—one of 
its best-selling shirts was, according to the New York Times, 
designed by a pair of algorithms. According to researchers at 
the University of Oxford, there was a 47% decline in secre-
tarial jobs between 2001 and 2013, due to both technological 
advances and overall job cuts.4 

The experts agreed that, over the next decade, we’re likely to 
see AI take on even more administrative roles, like scheduling 
and organizing meetings and events, planning projects, and 

even writing basic communications. Some experts even con-
tended that much of today’s decision-making—like choosing 
venues, lodging, catering, and hiring temporary staff—will be 
automated as well. Planning and some decision-making will 
fall off everyone’s to-do list because, as one expert remarked, 
“AI assistants can pick that up.”

As AI takes on more quantitative tasks in our economy, it will 
bring into sharper focus the importance of communication 
and the ability to navigate what one participant called “human 
messiness.” Humans, of course, aren’t a monolith and many 
experts flagged skills for empathizing and communicating 
across social and cultural divides and contexts as increasing 
in importance as we move into the future.

One place where these skills will be critical is in health work. 
We can anticipate an increase in health-related jobs due to 
population aging. And with current projections suggesting a 
substantial caregiving shortage in the United States and many 
other countries, several experts expect we’ll turn to technol-
ogy for help. Today, there is substantial evidence that AI is 
capable of outperforming humans in certain kinds of medical 
diagnosis and treatment recommendation.5 However, humans 
may be needed to interpret that information and communicate 
it to care staff and patients in a clear, compassionate, and 
accessible manner.

One expert described the combination of AI with a human—
who has deep emotional intelligence, social skills, and the 
ability to think at a meta-level—as a “complete machine.” 
Machines provide information and recommendation (and 
execution of low-stakes transactions) while humans provide 
wisdom and judgment, make important decisions, and com-
municate or act on machine recommendations with humanity 
and compassion. And while health is at the vanguard—where 
we see some of the clearest examples today—this dynamic 
will be true across many industries such as education and 
learning, as well as customer service. This storytelling and 
translation role will also be key to designing artificial reality 
(AR) and virtual reality (VR) experiences and mastering simu-
lated action.

VISION OF A COMPLETE MACHINE

Machines provide information and recommendation 
(and execution of low-stakes transactions) while 

humans provide wisdom and judgment, make 
important decisions, and communicate or act on 

machine recommendations with humanity  
and compassion. 

https://www.newyorker.com/tech/elements/diy-artificial-intelligence-comes-to-a-japanese-family-farm
https://www.newyorker.com/tech/elements/diy-artificial-intelligence-comes-to-a-japanese-family-farm
https://www.newyorker.com/tech/elements/diy-artificial-intelligence-comes-to-a-japanese-family-farm
https://www.technologyreview.com/s/609556/lawyer-bots-are-shaking-up-jobs/
https://www.technologyreview.com/s/609556/lawyer-bots-are-shaking-up-jobs/
https://www.ft.com/content/9420a7b0-d159-11e4-98a4-00144feab7de
https://www.ft.com/content/9420a7b0-d159-11e4-98a4-00144feab7de
https://futurism.com/ai-medicine-doctor/
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KEY DISCUSSIONS: FORESIGHT

Usually, when we think about future skills we want to know the 
most essential skills. But thinking about least essential skills 
can be a more provocative way to see the shift from today’s 
landscape to the future horizon. According to the AI experts, 
skills like coding, programming, and mechanical repairs may 
end up being the least important skills in the new AI era, 
mostly because intelligent machines are going to do those 
tasks. What disappears from our list—and our classes and 
careers—when we take the time to think about what will be 
least essential? 

Three key disruptions to the existing world of work framed the 
least essential skill conversation: 1) new industrialized social 
technologies will create uniform products for people, causing 
the very nature of ownership and jobs to change; 2) work will 
evolve from individual hiring and roles to hiring of teams and 
“team production”; and 3) work will focus more on work roles 
than jobs, because the tasks that need to be performed will 
change on a regular basis. 

Here’s a list of many skills the experts do not expect  
to see much of—if at all—in the future: 

Manual coding. Systems will be self-programming.

Building AI systems. Graphic interfaces will turn AI 
programming into drag-and-drop operations making them 
easier to build.

Calendaring, scheduling, and organizing. 
There won’t be need for email triage.

Planning and even decision-making. 
AI assistants will pick this up.

Creating more personalized curricula. Learners may 
design more of their own personalized learning adventure.

Writing and reviewing resumes. Digital portfolios, 
personal branding, and performance reputation will  
replace resumes.

Language translation and localization. This will happen 
in real time using translator apps.

Legal research and writing. Many of our legal systems will 
be automated.

Validation skills. Machines will check people’s work to  
validate their skills.

Driving. Driverless vehicles will replace the need to learn  
how to drive.

Just about any repetitive task. If it’s repeatable, intelligent 
machines will learn to do it. But physical labor doesn’t 
entirely fall into this category. Any type of physical work 
that currently demands high pay (e.g., electricians, 
plumbers) may continue to be high-priority skills. 

Here’s a list of the most essential skills needed 
for the future: 

Designing AI systems using quantitative and algorith-
mic thinking. This is a mode of thought that goes well 
beyond computing and provides a framework for reasoning 
about problems and methods of their solution. One expert 
used the vacuum cleaner as an example. Designers of 
intelligent vacuums need to be sure that AIs understand 
the difference between cleanliness versus cleaning. In 
other words, designers need to make sure that the vacuum 
doesn’t think that the command “clean” means to dump 
the dirt out on the floor after it has finished vacuuming. 

Managing reputation. Knowing how to protect, trade, 
donate, and reap your own value from data about you is 
how you’ll manage your reputation and build your personal 
brand—and learning how to curate your brand in multiple 
media and many cultures is the first key to success.

Storytelling and interpretive skills. The ability to tell a 
story becomes more complicated with big data. People will 
need skills to learn how to make sense of massive amounts 
of data to tell a story.

First principles thinking. Actively questioning every 
assumption you think you “know” about a given problem or 
scenario, and then creating new knowledge and solutions 
from scratch, will be a valuable practice. 

Communicating with machines as machines. This is the 
ability to understand how AI systems operate.

Augmenting high-skilled physical tasks with AI. 
While machines will take over repetitive physical tasks, a 
premium will be placed on skills requiring both muscle and 
brains. For example, physical tasks such as plumbing and 
installing electrical wiring in a house could be augmented 
using wearable technology such as exoskeletons.
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Optimization and debugging frame of mind. 
Understanding logic and syntax to improve training data, 
monitor data, and make sure that the machines are doing 
what we want them to do will be essential.

Creativity and growth mindset. Having the ability to 
embrace change and creatively respond to rapid economic 
changes (such as adjusting business models) will be 
valuable.

Adaptability. This can involve readily pursuing ways of 
learning to learn and avenues for understanding other 
cultures.

Emotional intelligence. This means having empathy and 
vulnerability such as the ability to connect information to 
people in a personal way and manage “human messiness.”

Truth seeking. Skills including critical thinking, seeking 
out the truth, identifying the source of false information, 
understanding how to validate information, and 
understanding how logical fallacies operate will all be 
essential.

Cybersecurity. Skills to protect unauthorized access to 
computerized systems will be essential. 

Ideas generated during Expert Workshop at SNHU on August 6, 2018. 
Marsha Dunn, Graphic Recorder



17AI Forces Shaping Work & Learning in 2030INSTITUTE FOR THE FUTURE

KEY DISCUSSIONS: FORESIGHT

Human–Machine Collaboration Brainstorm
Experts brainstormed what a new world would look like that 
requires human–machine collaboration. They explored the 
question, “What are the key forces, directions of change, 
or megatrends shaping the world in 2030?” The discussion 
focused on demographic shifts and forces, climate and 
environmental changes, social dynamics, privacy concerns, 
and culture and belief systems driving how AI is used.

Experts described a new world of AI, where there is an 
explosion of noisy data and more devices, where physical and 
geographical borders become more fluid as all information 
is stored in a central cloud or node with on-demand access. 
Due to the psychological impacts of information overload, 
small data—turned into smart data—becomes more important 
than big data. This data is retrieved and migrated to where it 
is needed to solve problems and lessen anxiety by creating 
novel solutions to the world’s vexing problems.

Experts conceded that while new solutions will emerge, 
new problems and questions will also accompany them. 
For example, quantum computing will increase computation 
power to the point where there’s zero-cost computing, 
allowing all of today’s security systems to be compromised 
in just an hour. And, of course, experts viewed privacy as an 
ongoing concern, heightened, as some anticipated, due to a 
rise of IOT terrorism. Genomes will be sequenced for free, and 
natural categories of science that were once immutable will 
become mutable. 

Some experts questioned whether, with the increase of 
computation power and the consequential increase of 
productivity, wages will increase. There is an ethos of 
innovation by human–machine collaboration, so the question 
of who owns and gets compensated for developing new 
intellectual property remains. If machines will be taking credit 
for performance optimization, what is the role of  
the human? 

New population dynamics and the shifting of valuable 
resources will drive people to megacities inhabited by a mostly 
white aging population supported by a largely non-white 
younger population. Some areas will become uninhabitable, 
with access to water, food, and necessities becoming an 
issue, while other areas once uninhabitable will become 
habitable. 

This drastic restructuring of society will be underscored by a 
U-shaped demographic change that creates districts that are 
not politically representative, creating newly formed networks 
and non-traditional power structures. Universal basic income 
could become a new social safety net ensuring that everyone 
has an even playing field to work, learn, and live. 

These new networks, formed by people from around 
the world, will use AI supported by the growth in “edge 
computing” and distributed devices. Edge computing is 
a method of optimizing applications or cloud computing 
systems by taking some portion of an application, its data, or 
services away from one or more central nodes (the “core”) to 
the other logical extreme (the “edge”) of the Internet, which 
makes contact with the physical world or end users. This 
allows valuable data and resources to be distributed to remote 
areas of the world that need them the most. 

While AI will allow new groups of people to connect and work 
together, there is a possibility that belief systems will become 
more divergent instead of convergent. Experts described how 
the existing melting pot will “unmelt” and become more like a 
mosaic of humans and machines. AI will enable the creation 
of new synthetic biologies, wearable technologies, and even 
bionic hybrids of humans and machines. And, just like humans 
have rights, robots might also have rights because they are 
playing the role of caregiver, companion, and child to humans 
(or other robots).
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AI Impacts on the World in 2030
The experts considered the new world created from the 
previous brainstorming session through two questions: “How 
does AI accelerate/change this new world? What new forces 
does AI create?”

Because of machine “sea steading” (where machines can 
establish themselves outside typical land and physical 
boundaries), experts proposed that AI will give people more 
freedom to choose where they want to live and border 
crossing will be streamlined. 

Internet service providers will be eliminated, and borders 
between machine–human cultures and geographies will 
become blurred. One expert explained the possibility of 
“crossing borders as a transgender, using facial recognition 
rather than interacting with a human.” In this case, gender 
becomes irrelevant. How does AI determine gender based on 
facial recognition?

Experts thought that AI holds great promise in enabling 
climate solutions and could help us solve some of the world’s 
most “wicked problems,” but it also could increase demand 
for power, which has a negative impact on the climate. For 
example, does the cost of managing cryptocurrency outweigh 
increased demand on consumption of energy? They agreed 
that we need to leverage quantum computing to make more 
energy-efficient systems. AI can help us navigate this risk 
proactively instead of reactively.

Another scenario that experts considered was one in which 
AI leads to “personalized everything,” which changes the 
concept of personhood. Because of new efficiencies due 
to AI, humans will have more free time and there will be 
a growth of idleness. In this future, will it be humans or 
machines entertaining us? Will people deal with growing 
isolation by receiving “robot love” through robot spouses, 
kids, and caregivers? And will this change the nature of human 
relationships? On a positive note, one AI expert commented 
that “doctors will be freed up to spend more time to engage 
with patients.”

Because of the new role that AI systems play in human lives, 
they should be designed to support “ethical human behavior” 
such as ethical dilemmas, defense applications, social 
contracts, and transnational treaties. While government will 
likely be an early adopter of AI, it is also a regulator; this will 
create a conflict of interest within existing power structures 
and require us to reimagine governance. New AI systems, 
some suggested, will also impact the very nature of how we 
think about economics. From this point of view, one expert 
commented that the “importance of GDP declines,” as there is 
a new focus on quality and growth of free time leading to new 
AI-based metrics of the economy and well-being.

Preparing for an AI-rich world will also likely require that 
we measure and compensate for employment and work 
differently. Will we be measuring teams or individuals? 
The measures will be redefined for each configuration. 
People could be paid for their work in fractional equity 
and cryptocurrency validated by blockchain. As a result, a 
diversified portfolio model could emerge with the opportunity 
to build credits and a reputation in a marketplace of value 
exchange using the participation of people plus tools. 

The structure and organization of work flows could change 
with major disruption in the kinds of work, geographies of 
work, and work units. How do we develop workers that have 
a design and innovation mindset, for example? How will 
we measure innovation mindset where failure is common? 
How will we measure productivity in a shapeshifting work 
environment where traditional full-time work for a highly 
recognized company is no longer the gold standard? 

The experts concluded that future education models need to 
include, embrace, and support the building of portfolios. When 
building a reputation, the future worker will be navigating and 
advancing themselves, but their ranking will likely go up and 
down—perhaps like Yelp ratings. We need to be careful to 
avoid a “winner takes all” scenario and provide incentives 
to make contributions where the need is greatest. Some 
suggested that colleges and universities might imitate the 
draft model for NFL teams, where the worse off get the best 
player(s) for the next year.
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KEY DISCUSSIONS: FORESIGHT

Deep Dive into Key Future Skills (Super Skills)
The following questions framed a deep-dive discussion 
around future skills: What are the new skills, jobs, and learning 
paths in the world that we envision for 2030? Are we going to 
have credentials in 2030? Will they matter? How will certain 
professional credentials (e.g., in health care) be regulated? 
Experts were reminded that there can be both competing and 
contradictory views when building a vision for what the future 
will look like in 2030.

Two opposing views about credentialing emerged: 
credentialing goes away versus there is more 

granularity in credentials.

Some experts posited that we won’t be using credentials 
in the future; rather, we will be testing for competencies 
developed through “just-in-time, just-in-place” learning. 
Hence, there will be a need to design tests to be more 
democratic and less biased. Tests should not be binary (e.g., 
do you know the information or not?), but rather, can you 
demonstrate what you know? We should be testing levels of 
mastery through immersive collaborative simulations that are 
AI driven.

In the new AI world, everyone will be a teacher and everyone will 
assess the teacher. Assessments will become less relevant where 
more weight is given to teachers who can vouch for you by 
witnessing important skills such as human–machine collaboration 
skills. One expert asked, “Are we moving to human judging 
versus assessing?” There was a concern that we probably don’t 
want machines to do the judging. As a result, there is increased 
value in human judgment.

Experts believed that assessments should capture the 
experiential components of learning, and evaluate and 
translate this information into something that is meaningful 
for the individual. Faculty will become AI–human coaches 
that facilitate learning experiences. Students become workers 
and work + learn combination schools emerge with cross-
disciplinary majors (e.g., the psychology of humans and the 
psychology of machines become more integrated). 

The role of the teacher evolves and there is a “death of 
disciplines,” creating a new class of higher education worker 
that goes beyond curriculum development to create cross-
disciplinary learning experiences. There is one major caveat 

to this way of teaching: we need to be careful that it doesn’t 
take twice as long to acquire these skills. In the 2030 world 
and beyond, there is more granularity in credentialing, so 
credentialing could become even more important.

These new AI skills point to the decline of “black boxes” 
(where the contents of a piece of equipment or technology 
are mysterious to the user), which will be replaced by designs 
that are more transparent and value-centric. A new learning 
pathway emerges to develop the ability to understand AI and 
human colleagues, including machine colleagues. Skills also 
include the ability to inject values, monitor implicit biases, and 
evaluate AI outputs. A different type of project management 
will emerge with a focus on managing the machine, human, 
and human–machine process.

New roles (jobs) for humans are likely to emerge, such as:

 » Individualized Medicine Managers

 » Data Auctioneers

 » AI Brokers

 » AI Debuggers

 » IOT Repair Technicians

 » Machine Psychologists

 » User Model Designers

 » Empathy Coaches

 » Data Hygienists

 » Truths and Metrics Directors

One expert emphasized that we will see not just new jobs 
but new business models. There will be a growing distinction 
between “jobs” and “roles.” We will need to understand 
the “psychology of machines” as AIs will not understand 
their own decisions. One expert asked, “Will it be easier 
to understand how an AI comes to make a decision than a 
person? Sometimes people can’t even understand their own 
decisions.” The role of humans will be to enable AIs to work 
with us to do what we want machines to do to optimize our 
own (human) performance.
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How will we prepare learners for these new roles in the 
future? One expert commented, “Apprenticeships are a good 
model for reinforcing relationships between learning and 
working.” Another expert shared an example of a “one-year 
accelerated college followed by a virtual reality experience.” 
While all experts agreed that there is a need to document 
the intersection of learning paths, skills, and jobs, questions 
remained: “How does this intersection become a point of 
record? What is the magnitude of consequence on decisions 
for the three vectors that intersect?” 

One expert predicted that real-time personalized optimized 
pathways will emerge in the form of a “path recommender” 
to help individuals navigate the intersection of learning paths, 
skills, and jobs. There may even be recommendations for 
several revenue-generating work + learn roles at one time. 

In collaboration with Google Cloud, IFTF produced a 
publication entitled Beyond Organizations: New Models for 
Getting Things Done, which dives deeper into the forces that 
shape the way we organize to get work and learning done. It 
maps out seven powerful transformations in organizational 
processes that we will see in the future, such as moving from 
resumes to reputations for talent recruitment, from co-location 
to distributed teams to get work done, and moving from 
money to a portfolio of incentives for compensation.  

Ideas generated during Expert Workshop at SNHU on August 6, 2018.  
Marsha Dunn, Graphic Recorder

http://www.iftf.org/future-now/article-detail/beyond-organizations-new-models-for-getting-things-done/
http://www.iftf.org/future-now/article-detail/beyond-organizations-new-models-for-getting-things-done/


KEY DISCUSSIONS | INSIGHT

22AI Forces Shaping Work & Learning in 2030INSTITUTE FOR THE FUTURE

In the second step of the Foresight-Insight-Action process, people convert foresight into meaningful 
insights about the future, identifying what is of critical importance for specific stakeholders. 

Envisioning the Future through 
Four Scenarios
At the workshop, participants used scenarios to begin surfac-
ing insights for workers and learners. To set the stage, experts 
divided into four groups to explore one of four different poten-
tial future scenarios, all happening in parallel in the year 2030, 
through the lens of a worker–learner. The scenarios were: 1) 
AI is a background condition of everyday life and the jobs 
that are left for humans are often low-paying and overseen by 
AI systems; 2) the expanded competencies and functions of 
AI have disrupted humans across all industries; 3) advance-
ments in AI and cognitive intelligence enable most people to 
be algorithmically connected to work via digital matchmaking 
systems; and 4) AI has advanced but has not had a trans-
formative and life-altering impact on how we work and live. 
(Detailed scenarios are contained in the Appendix.)

For each scenario, the experts considered a number  
of questions, including:

1. What are the skill sets that serve this future?

2. What are the new vulnerabilities and new risks?

3. What, if anything, is the safety net? What are  
the new opportunities?

4. What action steps should be taken today in light  
of this scenario?

While each of the future scenarios generated actions specific 
to that scenario, some actions appeared in all four scenarios. 
This suggested that it may not be important to be able to 
precisely predict the future. Rather, it may be more important 
to look at the main signals, trends, and drivers of change to 
determine actions needed—no matter what the scenario. One 
action especially emerged as central to all scenarios: a focus 
on learning. 

Experts in both sessions expressed concern that, without 
deliberate and comprehensive interventions, an AI divide will 
emerge, disadvantaging groups without access to the tools or 
the know-how needed to leverage the capabilities of intelligent 
agents. Experts also anticipate that regional differences, and 
the degree to which individuals are “connected,” will impact 
the implementation and practices of emerging tech systems, 
informed, by a large degree, by the level of trust different 
cultures have in our tech systems. 

WHATEVER THE FUTURE BRINGS, 
IT WILL BE IMPORTANT TO FOCUS ON LEARNING

One action summarized best what we need to do to 
prepare for the future: all learners will need a range of 
competencies and skills. Key among them: 

 » “Learning to learn”—specifically  
“on your own” and “with others” 

 » Having a foundation in math, science, IT,  
and cross-disciplines yet knowing “how”  
to find what you need when you need it 

 » Developing the behaviors of grit, empathy,  
and effective communication 
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The rise of a new world of work, where traditional employment 
is drastically redefined, prompted the experts to envision 
new work arrangements underpinned by algorithmic match-
making between tasks and workers. How will individuals 
be employed? Who will employ them? Many cautioned that 
designing the platform economy to ensure that individuals 
are connected is critical for producing a more equitable future 
for all workers and learners. The role of policymakers—and 
governments—in the apportionment and allocation of equity in 
resources and access to tech connections will be paramount 
to a well-functioning and fair work + learn ecosystem.

Whatever specific scenarios emerge, there was consensus 
that “time is speeding up” through “uneven fits and starts.” 
Changes will be occurring more rapidly than we can imagine 
right now, and these changes will be especially disruptive 
because they will impact us unevenly. Specific industry 
sectors will be impacted before others; certain regions or 
pockets of the nation will be impacted before others; and 
governmental policies will typically move more slowly than 
the changes that will benefit from checks and balances, 
regulation, and accountability systems.

Without deliberate and comprehensive 
interventions, an AI divide will emerge, 

disadvantaging groups without access to the 
tools or the know-how needed to leverage the 
capabilities of intelligent agents (machines that 

act in place of humans).

The role of policymakers—and governments— 
in the apportionment and allocation of equity  

in resources and access to tech connections will 
be paramount to a well-functioning and fair  

work + learn ecosystem.

Changes will be occurring more rapidly than  
we can imagine right now, and these changes  
will be especially disruptive because they will 

impact us unevenly.
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Here’s a summary of emerging themes from navigating 
all the future scenarios:

 » Scaling of Distributed Work and Teams 

 » Leveraging and Optimizing the Work and Talent 
Marketplace Using New Principles and Platforms

 » Understanding What Students Want and Need to Learn

 » Developing Personalized Learning Tools

 » Incorporating Multicultural Views into AI

 » Changing Power Structures Shifting from Top-Down 
to Bottom-Up to Benefit Working Learners

 » Viewing the Adoption and Adaptation to Technology 
through an Anthropological and Sociological Lens

 » Creating an Evolutionary Higher Education Model 

 » Developing New Behaviors and Patterns of Interaction

 » Developing Standards and Guidelines for Data,  
Privacy, and Security

Ideas generated during Expert Workshop at SNHU on August 6, 2018.
Marsha Dunn, Graphic Recorder
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As the last step of the Foresight-Insight-Action process, actions are prioritized to develop a clear and 
compelling way forward. This process helps to visualize potential actions across an organization, identify 
and engage networks of collaborators that cross traditional boundaries, and brainstorm experiments to 
refine strategic efforts. 

Creating a Connected Work + Learn Ecosystem
At the workshops, participants worked together to identify and 
prioritize actions that could be taken based on the foresight 
and insight generated during the earlier sessions. Common 
actions that emerged from all four future scenarios included: 

 » Prepare all “systems.” Schools will continue to be 
important places to teach competencies and skills. 
Parents will be important teachers for children. 
Workplaces will also be important places for learning—
and many learners will need instruction on how to work 
effectively as part of human–machine teams.

 » Integrate learning and work. Education systems will 
need to be integrated with work—in an education–work 
ecosystem. To enable movement within the ecosystem, 
credentials that focus on judging performance could 
be useful, but only if transparent and portable. 
However, ratings and rankings may be more useful. The 
competencies and skills that stand behind credentials 
will need to be identifiable, using a common language to 
enable: a) credential providers to educate and train for 
an integrated education–work system; b) employers to 
hire people and upgrade their skills; and c) governments 
(federal, state, and local) to incentivize and regulate 
programs and policies that support the education–work 
system.

 » Assess learning. Assessing competencies and skills 
acquired in multiple settings and modes (including 
artificial reality and virtual reality tools) will be essential. 
AI will enable powerful new assessment tools to collect 
and analyze data about what humans know, and more 
importantly, can do.

 » Build fair, moral AI. There will be a high priority on 
ensuring that AI has built-in checks and balances 
that reflect moral values and honor different cultural 
perspectives. The “values and cultural profile” of a 
machine will need to be transparent so that they can be 
understood by workers and learners.

 » Prepare for human–machine futures. Machines 
will join humans in homes, schools, and workplaces. 
Machines will likely be viewed as citizens, with rights. 
Humans must prepare for side-by-side “relationships” 
with machines, especially in situations in which 
machines will be managing aspects of education, work, 
and life formerly managed by humans. Major questions 
will also arise about the ownership of AI structures—
what does ownership look like, and who profits from 
ubiquitous AI structures?

 » Build networks for readiness and innovation. Open 
and innovative partnerships will be needed for whatever 
future scenarios emerge. In a data-rich world, we won’t 
solve problems alone; networks, partnerships, and 
communities will be key.

The future is like a game. We have to play it 
to see how it turns out. But if we wait until the 

future actually happens, it’s too late to shape it or 
change our strategies for a better outcome.

— Jane McGonigal 

IFTF creator of the OS Ethical Toolkit
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The rise of machine intelligence is just one of the many powerful social, technological, economic, 
environmental, and political forces that are rapidly and disruptively changing the way everyone will work 
and learn in the future. Because this largely tech-driven force is so interconnected with other drivers of 
change, it is nearly impossible to understand the impact of intelligent agents on how we will work and 
learn without also imagining the ways in which these new tools will reshape how we live. 

The Foresight-Insight-Action process during the AI expert 
convenings revealed new insights about the future in 2030 and 
generated common actions to navigate a new work + learn 
ecosystem. The focus was not on predicting the future, but 
rather using foresight and insights to explore ways to shape a 
new equitable future. Underscoring all of the actions that were 
identified as part of this process is the need for traditional 
learning models to evolve and create new opportunities that 
prepare individuals to be “fit for the future.” 

In the 2030 and beyond world, employers will no longer be 
a separate entity from the education establishment. Pres-
sures from both the supply and demand side are so large that 
employers and learners will end up, by default, co-designing 
new learning experiences, where all learning counts.

The perspectives contained in this report about the future of 
work and learning help all of us to better understand what is 
needed to prepare people for success in life and careers in 
2030 and beyond. We can’t always be confident in what the 
future holds, but we can be confident in certain actions that 
will help us navigate rapid change more effectively, such as 
learning to learn (on your own and with others), empathizing 
with and understanding human and machine behavior, and 
having the ability to be resilient in times of major disruption. 
Most importantly, new partnerships and resource configura-
tions are needed to execute a new work + learn ecosystem 
that will help individuals, disadvantaged or otherwise, take 
advantage of new opportunities that the future holds for them.

Ideas generated during Expert Workshop at SNHU on August 6, 2018. 
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Lumina’s Nine Building Blocks for a Connected Work + Learn Ecosystem
These are the key building blocks to build an ecosystem benefiting individuals, employers, educational entities, and the public. 



SUPPLEMENTAL RESOURCES

31AI Forces Shaping Work & Learning in 2030INSTITUTE FOR THE FUTURE

Futures Terminology Key Definitions

Action

As the last step of the Foresight-Insight-Action process, this is 
where one chooses a clear and compelling way forward. This 
part of the process helps visualize potential actions across an 
organization, identifies and engages networks of collaborators 
that cross traditional boundaries, and brainstorms experiments 
to refine strategic efforts. 

Discontinuity

This is a dramatic shift resulting from an unanticipated termi-
nation of a trend, leading to changing practices, behaviors, 
offerings, attitudes, and/or investments.

Driver

A driver is a large force made up of intersecting and interact-
ing signals, trends, discontinuities, and other inputs that shape 
and inform the long-term future.

Foresight

Foresight is the process of turning facts about the present into 
clear and actionable views of the future. Foresight is a mindset 
that encompasses creative thinking about future possibility 
and systemic analysis of patterns that affect change. Foresight 
tools help to sense change and communicate vision.

Insight

This is the “aha” moment when we begin to translate our 
foresight into implications for the choices we face. We provoke 
insight with all kinds of tools, from aligning with one long curve 
of change to building resilience to many future possibilities.  
In the end, insights point us towards opportunities we can 
begin to pursue today and help us identify threats we need 
to avoid and cultivate visions of long-term aspirations and 
preferred futures.

Map (Visual Framework)

A map is a visual forecast. It provides an at-a-glance look at 
the future—typically revealing not only the analytical frame-
work but also a host of perspectives, signals, scenarios, and 
even artifacts of the future. It is IFTF’s all-in-one view of the 
future. 

Scenario (Alternative Future)

A scenario is a story about a future state, on a specific time 
horizon, based on explicit and internally consistent assump-
tions about the drivers of change.

Signal

A signal is a new product, new practice, new market strategy, 
new policy, or new technology that has the potential to grow 
in scale and geographic distribution. It captures emergent 
phenomena sooner than traditional social science methods 
and focuses attention on the margins of society rather than 
the core.

Trend

This is a pattern of gradual change in a condition, output, or 
process, or an average or general tendency of a series of data 
points to move in certain directions over time, represented by 
a line or curve on a graph.

Wildcard

A wildcard is a low-probability but high-impact event that 
severely impacts key assumptions about the future.
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IFTF Future Fit–Future Skills Map
This map outlines a work + learn framework that identifies peak performance zones and associated super skills that workers and 
learners will need to succeed in the workforce of the future.

The map can be downloaded here: http://www.iftf.org/fileadmin/user_upload/futureskills/downloads/IFTF_FutureSkills_Map.pdf

© 2018 Institute for the Future. All rights reserved. Reproduction is prohibited without written consent. SR-1988A

Can you put a swarm of 
hundreds of smart digital 
assistants to work for you?

AI IQ

KEEP IT GOING

MAKE SENSE

MAKE YOURSELF KNOWN

Can you make things 
happen as easily in VR  
and AR worlds as you do 
in the physical world?A C T I O N

SIMULATED

When machines talk to 
you, do you know how 
to talk back? F L U E N C Y

DIGITAL

To change the world, you need to 
change the way you think. Can you 
connect the dots in new ways?M A K I N G

CHANGE

Can you tap what’s valuable in your 
network to build new kinds of commons 
and protect everyone in a risky world?

R
IS K S / A S S ETS

SHARED

Can you find your own clear 
ethical path through a blend  
of diverse values and cultures?C L A R I T Y

ETHICAL

Empathy. Social intelligence. Emotional 
intelligence. Most people build their 
caring IQ through trial and painful error. 
Is there a smarter path toward taking 
care of yourself and others?

AT

T H E C O RE

CARING

What are the mental habits 
that can help you jump start 
your future today?T H I N K I N G

FUTURES

Humans are wired for stories.  
Do you know how to find a story  
in a heap of data and then tell  
that story in words and images,  
in person and in 3D virtual worlds?

S T O R I E S

BIG

C
O

M M U N I T I E
S

POP-UP

Do you know the recipe 
for creating communities 
from the bottom-up? 

Do you know how to buy and sell in 
digital currencies like Bitcoin and to 
build new worlds with them?N

E T W O R K S

M
U

LT
I-CURRENC

Y

Can you turn any problem  
into a design project?B Y D E S I G N

FUTURES

F O R A L L

CREDIT

 YO U R  B R A ND

YOUR  DATA

Everyone is visible ...
... just about everywhere all the time. 

 What matters is what you do with your visibility.

Everything is connected
The connections are growing minute by minute. They create feedback loops,  

and the loops are getting faster and faster. Making sense is all about  
finding your path through these complex systems.

ARE YOU READY 
 FOR TOMORROW? 

 GET #FUTUREFIT TODAY
The world is changing fast. What you learned yesterday might 

 not help you tomorrow. That’s why you want to build your 
 FUTURE SKILLS—the skills you’ll need to work and play, 

 to win and to thrive in the decades to come. 

5 Peak Performance Zones 
for a great future

Think of it as circuit training. You know … those exercise stations you see in parks and on 
city streets. But instead of five stations to build your body, you’ve got five stops to build 
your future—five peak performance zones you need to master as you walk-skip-hustle-
dance-sprint through the years to come. Why these zones? Because each of them gets 
you ready to make the most of the future that’s already on the horizon. How do you know 
what’s on the horizon? Because the forces that will make the future are already in play 
today. And you can harness those forces to make the future you want for yourself and 
those you care about. 

15 Super Skills  
add up to peak performance

Each peak performance zone will demand super skills—not just simple skills like reading 
and searching or writing and texting—but skills that help you put all those basics together 
to touch the world, to influence it, shape it and make a difference in it. These are the skills 
that will help you learn and earn, eat well and play hard, create beauty and find awe in the 
world around you. They are the skills that will turn who you are today into who you want to 
be tomorrow.  

GET FIT  
FOR THE BEST FUTURE  

YOU CAN IMAGINE

BUILD YOUR TRIBE

Machines are getting smarter 
Some of them will work for you. Sometimes you’ll work for them— 

or even in them. More and more, you’ll work side by  
side to get things done.

Everyone needs a tribe 

You’ll build your tribe—or tribes—as you make your way through life. 
And you’ll do it by making things together: fashions, tools,  

shelters, and … well … life! 

The world is going through a rough patch 
We’ve got political earthquakes and social tsunamis. Lots of people are looking  

for basic shelter today but also looking ahead to tomorrow— 
building a steadier future.

Can you shine no matter 
where you are in the world—
or who you’re with? 

BEFRIEND THE MACHINES

Do you know how to 
get credit for everything 
you do—or can do?

Your data is buried treasure, and 
everyone is digging for it. How do 
you protect it, trade it, share it, 
and get value from it?

Ready, Set ... 

JUMPSTART 
THE FUTURE!

This is your map of the 
circuit. It shows the five  
peak performance zones  
and the super skills you’re  
going to want to build in each.



SUPPLEMENTAL RESOURCES

33AI Forces Shaping Work & Learning in 2030INSTITUTE FOR THE FUTURE

IFTF Beyond Organizations: New Models for Getting Things Done
The map is a tool for matching new opportunities to the challenges an organization faces, for developing strategies that will lead to a 
thriving and sustainable operating environment, and for building future skills that will enable an organization to make the best use of 
these new technologies. 

The map can be downloaded here: http://www.iftf.org/fileadmin/user_upload/images/Work_Learn/SR_2027_IFTF_GoogleCloud_
Beyonganizations__map_Reader_6.8.18_6.pdf

Creativity Scenario
Makerspaces began as community workshops where makers shared the cost of 
tools, equipment, and working space. Providing access to 3D printers, laser cutters, 
and CNC mills was tremendously beneficial to makers, but everyone knew the most 
valuable resource in makerspaces is the other people there. Makers drew on one 
another’s complementary skills to collaborate on complex technology projects. While 
makerspaces started as clubhouses for hobbyists, over time, many morphed into 
grassroots incubators and development labs, where people with similar interests 
self-organized into temporary teams to prototype commercial products, usually at a 
fraction of the price that traditional manufacturing companies paid for similar projects. 
By 2028, this trend had been adopted by companies wishing to optimize for creativity. 
In some cases, these companies formed partnerships with existing makerspaces, and 
in other cases they started their own makerspaces. The flat hierarchical structure and 
lack of formal titles in these organizations means that workers have the freedom to 
seek out and team up with others who share the same goals. 

Learning Scenario
In 2028 learning has become pegged to a kind of currency that ties together every 
aspect of our lives and is tracked and traded on a digital platform called the Ledger. 
It’s a complete record of everything you’ve ever learned, everyone you’ve learned 
from, and everyone who’s learned from you. The Ledger not only tracks what you 
know—it also tracks all of the projects, jobs, gigs, and challenges you’ve undertaken. 
As a public blockchain, the Ledger forms the basis of a teaching/mentor marketplace. 
You can pay down your student loan by teaching forward what you’ve learned. 
Employers use the Ledger to match you with projects and gigs that perfectly fit your 
current skill set. There’s no need to finish school to have a thriving career. When 
you master a new skill at work, that goes on your learning record, too. You have a 
complete record of how much income each skill or lesson you’ve learned has helped 
you generate—so you know the exact value of every part of your education. Investors 
can even help pay for your education. In return, they get a percentage of your 
future earnings tied to the skills they paid you to learn. This fuels a new speculative 
economy as people invest in building a workforce for what they hope will be the most 
lucrative skills.

Sustainability Scenario
In the early 2000s, scientists collected ocean floor samples and measurements in se-
lect places and at specific times. Inferences and projections were based on this spot-
ty information. But by 2018 portions of the ocean floor were instrumented with tiny 
wireless interactive sensors that enabled scientists (and laypeople) to access con-
tinuous streams of physical, chemical, geological, biological, and other data about 
the ocean. These streams were fed to interactive models that allowed oceanogra-
phers to navigate a range of possible futures and test different scenarios: they could 
“take the pulse” of the ocean and literally experience the future, suggesting powerful 
interventions when needed. By 2028, the earth itself became blanketed with hundreds 
of billions of wireless sensors. Their realtime information flows, combined with AI-based 
data analytic software, allow anyone to create customized virtual instrument dashboards. 
There’s no longer a need for quarterly and annual reports—they’ve been replaced with 
up-to-the-second snapshots of an organization’s health and trajectory. As a result, strate-
gic planning is no longer about reacting to stale data, but instead is an engaging, vibrant, 
future-facing, participatory, and continuous sensemaking process that guides and helps 
organizations navigate and prepare for the future.

Well-being Scenario
In the same way that healthy cells provide a foundation for a healthy organism, 
healthy organisms form the basis for a healthy organization. In 2028, you can choose 
to be continuously monitored by a menagerie of networked bioscanners: sensors built 
into mobile phones collect your sweat samples and body temperature. Office chairs 
detect your weight. Laptop cameras measure your pulse and look for symptoms of 
precancerous skin on your face. Your toilet takes a census of your gut microbiome. 
Your watch measures galvanic skin response. Your bed tracks your sleep patterns. 
The data is transmitted to the cloud where AI and big data programs create and 
maintain a computational copy of your body. Through your phone and voice assistant, 
you receive up-to-the minute suggestions, nudges, and, if necessary, warnings to 
change your behavior to achieve peak physical and mental health. Your personal data 
is encrypted and stored on a blockchain, and you have sole access to the keys to 
unlock the data, and the ability to control who gets to see the data, how much of they 
can see, and how long they can see it. Organizations you work with will license this 
data from you and your colleagues to help them understand the overall health of the 
organization itself and develop policies to ensure a healthy, happy workforce.

© 2018 Institute for the Future. All rights reserved. All brands 
and trademarks remain the property of their respective owners.
SR-2027 | CC BY-NC-ND 4.0

 The Organized Crime and Corruption 
Reporting Project uses of a global 

network of independent journalists and 
citizens to collaborate for unprecedented 

transnational investigations into organized 
crime and corruption. 

occrp.org

 Local Motors is a mobility company that 
leverages its community around the world to  
co-create vehicles such as the self-driving Olli 
shuttle, for which the company is seeking input  
on how to make accessible to riders with physical 
and cognitive impairments. 
localmotors.com

 Digital avatar 
Hatsune Miku, 
developed by Crypton 
Future Media, has 
become a household 
name in Japan because 
its Creative Commons 
licensing allows anyone 
to generate media using 
the character: over 
100,000 songs and 
170,000 YouTube videos 
have featured Hatsune. 
ec.crypton.co.jp

 Emerald Cloud Labs enables teams 
of scientists to design, run and analyze 
experiments from anywhere in the world 
through cloud-connected, robotic life 
science labs. 
emeraldcloudlab.com

 Colony.io is prototyping a new organizational 
model that rewards contributors with tokens that 
represent merit-based organizational ownership 
and decision-making power.
colony.io

 Contributors to Github and other open source platforms 
generally do not receive money for their work, but are 
insetead motivated by peer recognition and a desire  
to contribute to a commons. 
github.com

 The Agile Teams project from DARPA, 
the United States’ military research arm, aims to 

discover and test predictive and generalizable 
mathematical methods to structure teams of 

humans and intelligent machines in ways that 
optimize their combined cognitive capability.

darpa.mil
Image: U.S. Army

 Rethinkery Labs is prototyping a software-
defined organization by automating functions 
that traditionally require ongoing human 
management, such as assigning people with 
the right skills to a particular task.
rethinkerylabs.com

 DAQRI’s suite of enterprise-level 
augmented reality technologies allow 
people in factories, server rooms, and 
other locations in the field to collaborate 
with colleagues for equipment 
maintenance and repairs. 
daqri.com

 Knack uses mobile games 
to identify qualities like social 
intelligence, leadership, and 
problem solving, then matches 
players with these skills with open 
job descriptions. 
knack.it

  Steelcase and Microsoft  
have partnered to develop 
a sensor-based system that 
enables organizations to harness 
anonymous workplace data to 
continuously track and improve 
workspaces to match employees’ 
needs and patterns.  
steelcase.com

 Qventus is an AI-enabled “virtual 
air traffic control” platform for medical 

emergency rooms that continuously 
monitors activity to identify potential 

problems, recommend course corrections, 
facilitate virtual team huddles, and 

persuade the right team member to act. 
qventus.com

Imaage: flickr user usarmyafrica

Planning

from periodic strategic 
plans to continuous 

feedback loops

Compensation

from money 
to portfolios of incentives

Resource 
Allocation

from managers  
to processes

Recruitment

from resumes  
to reputations

Synchronization

from co-located  
to distributed

Scaling

from staff  
to networks  

of contributors

Boundaries

from closed to open

Make sense: 
big stories

With an over- 
abundance of  
data, it is more 
important than 
ever to be able  
to separate  
what is important  
from what isn’t.

Keep it going:  
shared risks/assets

In a task-based environment, it is easy 
to lose track of not only the ultimate  

purpose of the activity, but also the  
social, environmental, economic, and 

political effects.

Build your tribe:  
pop-up communities

In loosely connected, distributed, 
and shape-shifting organizations, it is 

important for people and groups to have 
the ability to quickly scan the environment.

Befriend the 
machines: AI IQ

Success in the 
future will depend 
on how well a 
person works with 
various types  
of automated,  
algorithm-driven 
systems. 

Make yourself 
known:  
your data,  
your brand

In the future, a 
person’s entire 
life, digitally 
documented and 
accessible by 
anyone online, will 

serve as their 
resume.

 The European Commission’s 
bToTope project is developing  

standardized open protocols for 
quickly deploying Internet of Things 
solutions that operate across silos, 

and it’s creating a roadmap for 
ecosystem-level governance.

biotope-project.eu

 Upwork, a platform 
for people to post and 

find freelance work, 
circumvents traditional 

resumes with its 
own skills-testing 

methods for qualifying 
new workers and a 
performance score 

based on past work. 
upwork.com
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Alternative Futures: Four Scenarios of a Possible Future Generated by IFTF
Institute for the Future wrote four scenarios for AI workshop participants to engage with. The task for each scenario was to  
1. Create a persona, 2. Describe the implications of the scenario for each persona, and 3. List actions that should be taken today  
in light of this scenario. 

Alternative Future #1: Cog in the Wheel Scenario

By 2030, AI is a background condition of everyday life. 
Machines are smart, fast, and able to manage increasingly 
complex tasks. AI-based systems have far surpassed the 
pattern recognition and data analytics of the early 2020s. Now, 
machines use “cognitive intelligence” to draw inferences from 
imperfect information, understand semantic meaning, take 
actions, and learn from their experiences as well as the expe-
riences of other AI programs. These expanded competencies 
and functions of AI have displaced and disrupted human labor 
in finance, retail, law, medicine. In fact, no industry has been 
immune to the impacts of the “second machine age.”

There are still jobs in most parts of the country. Even with an 
increase in home robots and smart home technologies, aging 
boomers and millennial parents sustain a high demand for 
jobs in the caregiving economy. And there is still a role for 
humans in creative work, mid-tech jobs, and in what’s thought 
of as “the last mile” part of highly automated systems. In 
many cases, it is still a human carrying the package from the 
autonomous delivery vehicle to the doorstep, and it is still a 
human, in partnership with a machine, who is troubleshooting 
problems related to antiquated physical spaces and public 
infrastructure. 

Important to note, however, is that most of the jobs in 2030 
are designed and overseen by AI systems. Very few jobs 
allow workers to use their ingenuity and creative drive. Rather, 
their job is to execute tasks that have been generated by 
algorithms. Whether it’s through the AR interface, haptic com-
puting, or an old-fashioned checklist, every decision made 
and action taken is algorithmically guided. And all tasks are 
monitored, rated, and evaluated. In many ways, 2030 depicts 
the future Rodney Brooks described in 2018 when he wrote, 
“The bad news is that those jobs may well not seem satisfy-
ing, that they will not seem as status admirable as many of the 
jobs that have disappeared, and that many of the jobs would, 
in our current circumstances, pay much less than many of the 
jobs that will have disappeared.”

 

Alternative Future #2: Bespoke or “Custom-Made” 
Economy Scenario

By 2030, there are very few tasks involving data-rich deci-
sion-making that an AI system cannot do. The systems are 
smart, fast, and able to manage highly complex tasks. They 
have far surpassed the pattern recognition and data analytics 
of the early 2020s and can now use “cognitive intelligence” 
to draw inferences from imperfect information, understand 
semantic meaning, take actions, and learn from their experi-
ences as well as the experiences of other AI programs. These 
expanded competencies and functions of AI have bolstered 
productivity for large U.S. companies and disrupted human 
labor across all industries. Most experts (human and machine) 
predict that it is highly unlikely that most displaced workers 
will find full-time work again.

As a result, state and federal cash transfer programs have 
expanded to serve the high numbers of qualified professionals 
who are considered long-term unemployed. In states in which 
large AI systems are headquartered, policy changes have 
enacted new taxation schemes, requiring high-tech compa-
nies to distribute profits to the displaced workers as a form of 
salary. Other municipalities and states are classifying robots 
as citizens, granting them all the human rights of protection 
and accessibility to move freely across public spaces, but also 
levying taxes on companies who use them in lieu of employing 
human labor. Sadly, many communities have taken no mean-
ingful action to respond to the high levels of unemployment, 
and their systems of social and economic support are at their 
breaking points. 

With so many aspects of daily life now in the hands of 
machines (driving, working, logistics, transactions), commu-
nities have had to reinvent what daily life looks and feels like 
in this “second machine age.” As Kai-Fu Lee anticipated in 
2018, “The issue is the people losing the jobs used to feel 
their existence was work ethic, working hard, getting that 
house, and providing for the family.” Dignity and self-actual-
ization are no longer attained through paid work, so people 
and institutions are seeking out other ways to make meaning, 
find purpose, and create value. In some communities, this has 
inspired a high interest in “returning to the land,” cultivating a 
rich peer-to-peer exchange of locally-made food, clothes, and 
crafts. In others, religion has grown in importance, with people 
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allocating more of their leisure time to their spiritual practice. 
And, in others, a mix of boredom and frustration has infected 
the majority of people, resulting in high levels of insecurity and 
distrust.

Alternative Future #3: Work in Search of People Scenario

By 2030, AI is a background condition of everyday life. 
Machines are smart, fast, and able to manage increasingly 
complex tasks. AI-based systems have far surpassed the 
pattern recognition and data analytics of the early 2020s. Now, 
machines use “cognitive intelligence” to draw inferences from 
imperfect information, understand semantic meaning, take 
actions, and learn from their experiences as well as the experi-
ences of other AI programs. 

However, these expanded competencies and functions of 
AI have not displaced and disrupted human labor as many 
economists, labor experts, and technologists forewarned. 
Instead, the same affordances of the sophisticated systems 
have flipped the promise of finding work on its head and 
enabled thousands of qualified candidates to be “found” by 
work. Digital matchmaking systems, as they have come to be 
known, connect people to teams, people to work, teams to 
work, teams to teams, teams to bots, and so on, significantly 
reducing the friction associated with finding work and find-
ing talent. This has resulted in work, particularly digital work, 
searching for and finding top talent and innovative ideas from 
people in the United States and in regions of the globe who 
historically have not had equal visibility in job searches.

Algorithmically-designed teams and algorithmically-assigned 
work has made working independently a preferred work expe-
rience for most people. Being a full-time employee for a large 
organization in which humans form teams and assign work 
seems limiting to many who prefer to leverage their personal 
brand on the digital matchmaking system. They feel that they 
have more control over the work they do and with whom they 
work, and many feel an algorithm is a fairer delegation and 
evaluation tool than a human boss. Others, however, have not 
transitioned to the new ways of finding work. Lacking digital 
fluency, they are structurally displaced in the modern work 
marketplace. With no personal brand and no digital presence, 
they are algorithmically difficult to find in the pool of workers, 
making them reliant on old-fashioned, human-led word-of-
mouth strategies to find work. 

Alternative Future #4: Don’t Believe the Hype Scenario

By 2030, machines are smart, fast, and able to manage 
increasingly complex tasks. AI-based systems have far sur-
passed the pattern recognition and data analytics of the early 
2020s, and they can now use “cognitive intelligence” to draw 
inferences from imperfect information, understand seman-
tic meaning, take actions, and learn from their experiences, 
as well as the experiences of other AI programs. Yet, their 
collective impact has not had the transformative and life-alter-
ing effect promised by technologists and futurists during the 
first 20 years of the 21st century. They are neither taking care 
of all our basic human needs nor are they displacing millions 
of workers from their jobs. In truth, like many technological 
advances that came before them, they have become a tool 
that humans have shaped and keep shaping to complement 
our strengths.

This wasn’t the future outlook that Big Tech foresaw in the 
early part of the century. By 2015, the rapid pace of tech-
nological advancements had intensified the belief that AI 
systems could do the work associated with most jobs in the 
economy. Yet, right or wrong, too many technical failures, 
including pedestrian fatalities caused by autonomous vehi-
cles and machine-learned system failures leading to city-wide 
power outages and erratic financial markets, weakened the 
public’s trust in the technology. 

This led to more regulatory oversight and interference. 
Investigative journalism exposed racial and gender-based 
assumptions embedded in computational models that were 
informing large AI systems, making people question the moral 
and ethical standards of the companies. And with the height-
ened attention, promising young talent began leaving tech in 
search of more mission-oriented work. Some went to com-
putational neuroscience and genomic medicine, and others 
invested their time and skills to create safe, open-sourced 
artificial general intelligence systems.

Spreading the skills and knowledge that were formerly housed 
in Big Tech has diversified the economy, but it has not dra-
matically improved the experience of working for many people 
in the United States. Contingent workers now make up more 
than half of the U.S. labor force, and most working fami-
lies rely on the gig economy for more than one-fifth of their 
monthly income. And while AI hasn’t recast our society as we 
know it in 2030, it has had the tangible effect of reducing both 
hourly wages and the number of hours most people are paid 
to work.



SUPPLEMENTAL RESOURCES

36AI Forces Shaping Work & Learning in 2030INSTITUTE FOR THE FUTURE

Graphic Recordings
A collection of graphic representations illustrated in real time during the AI expert workshops in Palo Alto, CA and Manchester, NH. 

April 23, 2018, Palo Alto, CA

www.iftf.org/AIforces2030
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August 5-6, 2018, Manchester, NH (continued)

www.iftf.org/AIforces2030
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August 5-6, 2018, Manchester, NH (continued)

www.iftf.org/AIforces2030
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August 5-6, 2018, Manchester, NH (continued)

www.iftf.org/AIforces2030
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August 5-6, 2018, Manchester, NH (continued)

www.iftf.org/AIforces2030
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AI Expert Perspectives
Each AI attendee was asked to submit a future-focused AI 
perspective as part of their application to participate in the 
expert workshop. Here is a list of their submissions. 

Abeyta, L. (2018). Can we just figure out when the trash truck is 
coming while we’re waiting on the future to get here? https://www.inc.
com/lisa-abeyta/can-we-just-figure-out-when-trash-truck-is-coming-
while-were-waiting-on-future-to-get-here.html. 

Cannon, D. et al. (2017). TIN-X: Target importance and novelty 
explorer. Bioinformatics, 33(16), 2601–2603 doi: 10.1093/
bioinformatics/btx200. 

Crabtree, J. (2018). The Importance of Human-AI Teaming to the 
Future of Work: A working paper prepared for IFTF. Fractal Industries. 

Chmura, C. (2018). Economic Impact: Statistics, not calculus, more 
in demand by employers. http://chmuraecon.com/blog/2018/july/02/
economic-impact-statistics-not-calculus-more-in-demand-by-
employers/. 

Clark, H., Jassal, P.K., VanNoy, M., & Paek, P.L. (2018). A new work 
and learn framework: Forging informal and formal learning through 
innovative assessment design. In Digital Workplace Learning, Springer. 
DOI: 10.1007/978-3-319-46215-8_3. 

Clark, K. & Smith, R. (2008). Unleashing the power of design thinking. 
Design Management Review Vol. 19 No. 3.

Clark, K. (2009). Engaging and adaptive: Going beyond ease of use. 
Paper presented at the Human Computing Interaction International 
Conference, San Diego, CA.
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