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INTRODUCTION

OPPORTUNITY
RADAR
We are living in a time of accelerating change: 
hegemonic shift, technological disruptions, and 
socio-cultural transitions are challenging our beliefs 
and practices. The world of tomorrow will likely be 
very different from today, which brings risks but also 
opportunities. In our Opportunity Radar, we navigate 
these developments in order to identify future 
opportunities. We do this by looking at different 
themes, and approaching these opportunities from 
various angles, from the future of education and food 
to the rise of Eurasian powers and the sensor-based 
economy. As such, we believe that our Opportunity 
Radar can provide insight and inspiration to both 
private and public decision-makers in many different 
sectors. Normally, we publish our Opportunity Radar 
once a year, but due to the corona crisis we have 
updated our themes, hence this mid-year update. 
We hope that, with the help of this booklet, together 
we will be able to anticipate the future and unlock 
society’s potential.
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READING  GUIDE

READING
GUIDE
Our Opportunity Radar 2020 contains 14 different 
themes, which can be read independently 
from each other. We link these themes to their 
geopolitical, technological and socio-cultural 
drivers and describe current developments for each 
theme: the weak signals that point to increased 
momentum and evidence underpinning projections 
of future opportunities. These drivers and current 
developments are combined to identify future 
opportunities per theme, also describing the 
potential a particular theme holds for the future. At 
the end of each theme, we present corresponding 
opportunities according to their impact and 
timeline. At the end of the document, we plot all the 
opportunities into a single Opportunity Radar. We 
hope you enjoy reading our ideas and look forward 
to discussing these ideas with you.
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The unfolding of industrial modernization over the last two centuries has led to enormous 
welfare and economic growth across Western societies. However, it has also resulted in two 
major problems: socio-economic inequality and ecological degradation. In order to tackle these 
problems, the mere optimization of current systems of production and consumption will not be 
sufficient.

The corona crisis and the need to reconstruct our societies in its wake, presents us with an 
opportunity to redesign the economy, production systems and consumer practices. Digital 
technology and data-driven solutions will play a vital role in this process and, as such, will 
contribute to a regeneration of our lifeworld and societies. These solutions will lead to a better 
understanding and a greater sense of awareness of today’s grand challenges, and will also 
support us in the development and implementation of technological and non-technological 
solutions. As part of the renewal of the governing principles of industrial modernity, digital 
technology can also play a vital role in the emergence of new economic models that 
incorporate environmental and societal costs. However, to solve the accumulated  
socio-economic and ecological problems of our time, a new Deep Transition of the same scale 
as the process of industrial modernization is required.  This transition will alter the directionality 
and governing principles of our socio-technical systems. This will reshape the context of 
business by means of regulation, new consumer practices as well as new guidelines for 
production, distribution and consumption of goods and services. As such, it will open up new 
windows of opportunity for companies, practices and ideas that fit the new Deep Transition.

INTRODUCTION

DIGITAL  REGENERATION

1. Digital 
Regeneration
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 • Climate leadership: Sustainability is increasingly a vector of soft power and global leadership implies 
climate leadership. In the wake of the U.S. announcing its retreat from the Paris agreement, other nations 
(e.g. China) and regions (e.g. Europe) are clearly positioning themselves to be frontrunners in climate change 
mitigation and, as such, they’re claiming global moral leadership.

 • A pushback against globalization: Middle classes around the world have not profited from globalization 
as much as the global elite has and they are bound to suffer the most from crises such as pandemics and 
climate change. Free trade agreements, tax havens and poor working conditions in developing economies are 
being fiercely scrutinized. 

 • Global struggle for talent: Sustainable and egalitarian cities equal livable and attractive cities and this is 
important for nations and regions to attract businesses and talent.

 • Resource independence: The corona crisis and its impact on global supply chains have made it painfully 
clear that resource dependency presents a problem in an increasingly multipolar and unstable world.

HEGEMONIC DRIVERS
Although sustainability does not directly feed into global power relations, indirectly, it contributes 
to soft power, competitiveness and resource independency. 

DIGITAL  REGENERATION
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 • Post-material values: Consumers (in the West) have adopted “post-material” values that stress self-
development and general quality of life, instead of economic and physical security (material values). Instead 
of consuming more goods and flaunting their wealth, they prefer consumption that has intrinsic value and is 
part of a broader narrative of the Good Life. This holds especially true for younger generations, who will shape 
future consumer practices.

 • Sustainability is becoming a secular religion: Sustainability is deeply ingrained in public discourse and 
impacts decision-making in politics, business and our everyday lives. Even more so, the notion of sustainability 
brings purpose to our modern, often godless, lives. As such, we can understand sustainability as a new secular 
religion that not only benefits the environment, but also the fabric of our societies.

 • Societal unrest is driven by rising inequality: From protests in the West (e.g. France’s yellow vests) 
to enduring unrest in South-America and the Arab world, people are speaking out against socio-economic 
inequality. This societal unrest is caused by growing income and wealth inequality and budget cuts in social 
services (e.g. housing, healthcare and education), which have reduced people’s quality of life. But protests 
have now also spread to relatively rich places (e.g. Hong Kong, Santiago, Paris). Furthermore, populism and 
resentment toward the elite are no longer contained to rural areas but are increasingly visible in cities.

SOCIO-CULTURAL DRIVERS
The struggle to achieve socio-economic and ecological sustainability shapes the most powerful 
social movements of today. 



 • Transparency in value chains: The digitization of production processes and value chains implies that 
consumers and governments will be able to get more insight into the environmental and social footprint of 
goods and services. This will allow consumers to make more informed decisions and governments to develop 
more elaborate tax and pricing schemes that incorporate societal costs in product prices.

 • Decentralized technology: Inherently democratic technology can help to strengthen the position of 
disempowered actors in sectoral value chains, helping to reduce inequality in socio-economic systems.

 • Ecological modernization: The development of low-cost sensors used in a wide range of (consumer) 
devices enables societies to measure pollution and gauge the effects of new technologies and measures. In 
addition, AI will render new insights into the impact of our behavior on ecosystems and the environment at 
large, helping us to organize practices, production and distribution in a more efficient way.

 • Automation taxes: Automation plays and will play a substantial role in the economy of the upcoming 
decades. Nonetheless, the risk is that the speed of automation will exceed the pace at which we are able to 
make changes to adapt to it and benefit from its promise. Indeed, one way to mitigate the negative effects of 
automation (unemployment, excessive production) is to slow it down by means of taxation.

TECHNOLOGICAL DRIVERS
Converging technological developments will enable societies to gain more insight into the impact 
of our behavior and allow governments to introduce targeted policies and incentives to build a 
more sustainable and just society. 

DIGITAL  REGENERATION
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 • Ongoing sectoral transitions: In sectors such as energy, mobility and food, new technologies 
are being introduced and consumers are slowly but surely changing their behavior. Although 
each of these transitions is unfolding at its own pace, and some (sub-)sectors will struggle to 
improve in a meaningful manner, they do contribute to cleaner and more just socio-technical 
systems.

 • Emergence of new meta-rules: Societal cost-benefit analyses that explicitly incorporate 
societal and environmental costs into traditional cost-benefit calculations are on the rise in 
public tenders. This could, in time, lead to so-called “true-cost economics” in consumer goods 
and services as well. Also, the growing impact of the European emissions trading system (ETS) 
is a sign that environmental costs gaining relevance in the economy.

 • Local governments are taking the lead: Because they see a direct need to improve 
livability and competitiveness, local authorities in (European) cities and states such as California 
are taking the lead in greening their local economies. For instance, to combat air pollution, 
many cities have announced bans on Diesel trucks, starting in 2025, and bans on all fossil fuel 
vehicles, starting in 2030.

 • Consumerism shame: Last year, we witnessed the emergence of societal trends of reflexive 
consumerism, including flight shame, meat shame and fast-fashion shame. Each of these trends 
has a measurable impact on the corresponding sector, which forces it to change, opening doors 
for new competitors offering less harmful alternatives.

 • The rise of mainstream radical-left: Leftist policies are increasingly popular among younger 
generations, who want governments to take a stronger stance on inequality and climate change. 

CURRENT DEVELOPMENTS
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1. Clean air solutions: Local investments in cleaner air pay off and, because of this, we can 
expect further support for the electrification of transportation, public transport in general, 
clean technology for shipping, renewable energy, filter technology (NOx, PM, Mercury, …), 
sensor technology and satellite-based pollution measurements.

2. Safeguarding water supply (e.g. recycling, desalination): To prevent water shortages, 
advanced forms of water recycling and (sustainable) desalination plants that turn seawater into 
potable fresh water may prove key. The latter are costly and pose environmental challenges 
associated with residual brine, but the technology is rapidly improving and there are possibly 
commercial applications of brine (e.g. as commercial salt, for metal recovery and use in fish 
production systems).

3. Plastics recycling: There is increasing regulatory pressure to either ban single-use plastics 
altogether or set up recycling processes. This creates momentum for high-tech solutions 
(for separation and processing), but also for non-tech solutions (more elaborate separation 
systems/value chains on the consumer end).

4. Micro-mobility: This market encompasses all short-distance passenger transportation and 
consists mostly of (shared) bicycles, e-bikes, e-scooters and mopeds. These are seen as viable 
alternatives to cars and can facilitate feeder traffic to public transportation hubs. Opportunities 
are emerging for producers of these vehicles, dedicated manufacturers of small li-ion battery 
packs and micro-mobility platforms.

5. Recycling E-waste: E-waste, full of precious metals and minerals, is the fastest growing waste 
stream in the world. Both global and national regulations are getting stricter and, along with 
repair-friendly designs, e-waste recycling is likely to become more common and eventually 
compete with newly-mined material. 

FUTURE OPPORTUNITIES 

DIGITAL  REGENERATION
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TIME HORIZON (IN YEARS)

2020 2-5 5-10 10-15

5

2

3

4

1

IMPACT

LOW MEDIUM HIGHSee also Opportunity Radar (p.118-119)



Rapid development in five major technologies will steer our world towards a “sensor-based 
economy”. First, innovations in nanotechnology will lead to further miniaturization and cost 
reduction of sensors, actuators. Consequently, more data will be gathered at the edge of the 
network and autonomous systems will increasingly be able to act on their own. Second, AI will 
be able to generate more fine-grained intelligence on the behavior of devices and their users, 
due to the sensorization of our environment that will cause an explosion of data. Machine 
learning will push computing to the edge and into smart devices. Centralized computation 
will remain important for mining data, centralizing learning processes in the cloud and 
coordinating the interaction between swarms of smart devices. Third, 5G will provide the 
critical low-latency infrastructure to supply the bandwidth that will be required for immediate 
M2M communication in large digital ecosystems, such as self-driving vehicles or smart 
robotics. 5G broadband will also make new consumer practices, such as 4K VR-streaming, 
technically feasible. Fourth, quantum computers will provide the necessary computing power 
to handle and analyze enormous datasets and enable hitherto impossible calculations. Finally, 
innovations based on distributed ledger technology will provide the necessary trusted data 
infrastructure for multi-stakeholder digital ecosystems (e.g. supply chain management, data 
market places). 

In this “sensor-based economy”, software-enabled objects will communicate with each other 
without human intervention. This will have disruptive consequences for industrial production 
(i.e. the Fourth Industrial Revolution), machine-to-machine interaction (i.e. the Internet of 
Things), mobility (e.g. autonomous vehicles), healthcare (e.g. out-of-home care), agriculture (e.g. 
precision farming, autonomous farming machines) and energy (e.g. smart grids). The integration 
of these technologies will herald a new socio-economic paradigm, with new business models, 
business and consumer practices, as well as new ways of producing and consuming goods and 
services.

INTRODUCTION

SENSOR-BASED ECONOMY

2. Sensor-based 
Economy
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 • Exponential technologies: As the innovation and disruptive potential of these technologies grow 
exponentially over time, countries and economic agents that fall behind in developing and adopting 
these technologies have a much higher chance of losing economic leadership than they did with previous 
technologies. In effect, first-mover advantages will be disproportionate in nature.

 • Sensor-based weapons: “Sensor-based technologies” can be applied to other means of power, such as 
cybersecurity (e.g. quantum encryption), military (e.g. autonomous, nano-sized weapons) or sharp power 
projections (e.g. targeting critical informational infrastructure). As a result, many countries are investing in the 
development and/or implementation of these technologies. 

 • Critical infrastructure is becoming more vulnerable: Our economies are becoming increasingly 
reliant on digital infrastructure (e.g. network technology, data centers) and less on physical infrastructure, 
providing a window of opportunity for asymmetric warfare (e.g. cyberterrorism, hacking groups). As a result, 
countries will have to invest both in their defensive and offensive means of “sharp power”, as well as develop 
national strategies for these technologies (e.g. 5G, AI). 

HEGEMONIC DRIVERS
As we are moving into an era of geo-economics and increased geostrategic conflict, sensor-based 
technologies are becoming more important as instruments of power. On the one hand, they are 
considerable sources of economic strength, while smart weapons boost military capacities and 
digital infrastructure is becoming increasingly vulnerable to asymmetric warfare: 

SENSOR-BASED ECONOMY
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 • Multidimensional relations to technology: We still have a fairly one-dimensional relationship with 
modern technology: we order our devices to do things and they carry out our tasks. However, when our 
devices and technology become smarter, when our environment is increasingly sensorized, we will develop 
more intimate relationships with increasingly autonomous technology. On a practical level, we will put more 
trust in technology to solve our problems, and in time allow it to prescribe what we should consume and 
what we should do in general, from watching movies to replacing politicians. From a moral perspective, this 
“technical” approach will become dominant in answering our questions and solving our problems, such as 
how to eradicate poverty or to cure diseases.

 • New philosophies on technology: Animated technology might acquire many of the same capacities as 
humans, hence it requires us to fundamentally rethink what it is to be human and what it is to be a machine, 
and how to differentiate between them. This opens the door to new philosophies, such as object-oriented 
philosophies, flat ontologies, speculative design and accelerationism, which all have a strong anti-humanist 
grounding. 

 • Radical technology adoption: Given the dangers and risks of living in a complex, globalized world, 
technology is needed to create resilient ecosystems. Furthermore, the tradeoff between individual liberty and 
prevention or protection is becoming more pertinent.

SOCIO-CULTURAL DRIVERS
As objects become smarter, leveraging our increasing stock of data, the difference between man 
and machine will increasingly blur. Machines will become more human. As a result, we will develop 
more intimate relationships with technology, which will in turn influence our worldview and 
relation to the world: 



 • Nanotechnology: The advent of more advanced and cheaper sensors, nanodevices and other 
nanotechnology will enable applications to become smarter, adding even more life to our lifeworld. 

 • Artificial Intelligence: Improvements in AI will advance inferential learning in devices. Furthermore, large, 
centralized (cloud) servers and data storage will enable AI algorithms to keep getting smarter and develop new 
insights from the observed data. 

 • Quantum computing: Improvements in the development of qubits and quantum algorithms provide 
the required computing power to boost centralized learning in (cloud) datacenters. Furthermore, quantum 
computers’ brute force will allow for new intelligence to be acquired using old methods and boost machine 
learning. 

 • 5G: 5G mobile network technology will provide the necessary communication infrastructure between smart 
devices themselves, as well as between smart devices and large (cloud) datacenters. As such, it will enable and 
provide the digital oxygen for the sensor-based economy.

 • Distributed ledger technology: Distributed ledgers (e.g. blockchain, private ledgers) enable data to be 
shared in a trusted way without the need for a central trusted third party. 

TECHNOLOGICAL DRIVERS
The convergence of five “ingredient technologies” will further a new techno-economic paradigm: 

SENSOR-BASED ECONOMY
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 • The global race to develop sensor-based technologies: The new techno-economic 
paradigm that is called the “sensor-based economy” will lead to a host of new technological 
applications and solutions, which will again boost innovation and spur new business models, 
dynamics within geopolitics and ways of relating to technology. Leading developments already 
show that the development of many of these technologies can be considered a “race”: to 
quantum supremacy (building quantum computations not possible for traditional computers), 
creating the most “general” AI that will outperform humans on every domain (Putin has said 
that the country that will lead in AI will be the ruler of the world), implementing and adopting 
5G technology first so as to set connectivity standards and become an industry benchmark, 
decreasing sensor costs to initiate a new Industrial Revolution (prices of an IoT sensor have 
already decreased by 70% since 2004), and creating a decentralized data exchange layer to 
generate an unprecedented database to optimize industries and economies. 

 • The rise of sensor-based consumer practices and governance: The sensor-based 
economy will also lead to new consumer practices and regulatory issues. For example, the 
digitization of one’s personality and activities will lead to a new image of the self (e.g. the 
“quantified self”), while algorithmic governance could render human decision-making e.g. 
China’s social credit system). Both, however, could usher in a new privacy era, in which 
distributed ledger technologies could enable users to safely share, trade and leverage the data 
– considered the primary resource of the new economy – they generate. 

CURRENT DEVELOPMENTS

20



1. Computing is moving to the edge: With devices becoming ever smarter because of 
inferential learning in combination with 5G’s more flexible and scalable network technology, we 
see computing power moving to the edge. Edge and fog computing mean a whole new network 
topology, and provide new applications of sensor-based technologies (e.g. autonomous 
production systems, intelligent smart home ecosystems).

2. Digital simulations: Quantum computing in combination with AI could recreate physical 
reality in digital environments (i.e. mirror worlds) and then be reprogrammed. Using these 
digital simulations, production companies will be able to create digital twins, biologists to 
recreate ecosystems or the human body and video game developers immersive virtual worlds. 
This means that IP will increase in value as the design becomes the frontier of technology 
development. 

3. A multipolar tech world: The first five technological revolutions all took place in the West 
during the Atlantic Era. Yet, the techno-economic frontier (i.e. AI, 5G, quantum computing, 
nanotechnology) is likely shift to the far East and/or scatter across the world. Whoever leads 
this frontier, in development and implementation, will cement their position as a global power. 

4. In data we trust: With an increasing number of devices that are close to (wearables) or 
even inside the body (insideables), a considerable amount of biological data will be revealed 
and communicated, providing ever more insights into our health behavior. This will change 
the relationship between body and machine, as we are increasingly becoming cyborgs with 
modular and modifiable bodies. Furthermore, the corona crisis has spurred adoption of these 
intimate interfaces and tracking devices.

5. A new pact with technology: The formative experience of the corona crisis has pushed 
many of us to embrace digital technology more radically, enabling apps, devices and other 
tracking technology to penetrate our daily lives in order to gain valuable social information. The 
Asian philosophy of economics, i.e. its “cosmotechnics”, could become an important source of 
inspiration. On the other hand, this digital ubiquity also shows the necessity of creating safe 
and privacy-friendly decentralized technology, spurring further innovations and investments in 
decentralized infrastructure and technology.

FUTURE OPPORTUNITIES 

SENSOR-BASED ECONOMY
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TIME HORIZON (IN YEARS)

2020 2-5 5-10 10-15

IMPACT

LOW MEDIUM HIGH
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IMPACT

LOW MEDIUM HIGHSee also Opportunity Radar (p.118-119)
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3.

Ever-cheaper sensors and cloud services paired with ongoing improvements in networking 
technology and artificial intelligence will have a profound impact on our built environment. Data 
will be gathered everywhere all the time and smart systems will act upon that data. As a result, 
our homes, streets and cities will come to life and increasingly allow us to interact with them in 
a meaningful way. This means that new value will be created as all sorts of processes become 
more efficient and secure. Moreover, the corona crisis has forced us to embrace new digital 
practices and we are bound to continue many of these practices in a post-corona society as 
well. As a result, we will reallocate our time and money to activities and services.

In the home, these systems will eventually be operated mostly with a single user-interface 
(e.g. a smartphone or smart speaker) and the smart home will gradually come to decide 
autonomously how to meet our needs. The latter is also true for our streets and cities; urban 
(sub)systems of energy, water and transportation will come to be automated when human 
interference is no longer necessary (or desirable). In the longer term, digital technology will also 
add value to the (urban) skyscape when autonomous flying objects unlock their potential for 
logistics and, eventually, for passenger transport.

INTRODUCTION

SMART HABITAT

Smart Habitat
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 • Population growth and urbanization: In most parts of the world, populations will continue to grow and 
many of them will come to live in cities. In 2018, more people lived in urban areas (55%) than in rural areas 
and by 2050, 68% of the global population will live in cities. Especially in emerging markets, growing middle 
classes will consume more, travel more and increasingly do so by their own private means of transportation. 

 • Globalization: In the global economy, highly trained and skilled workers will be some of the most sought-
after resources. This makes for international competition for talent and high salaries alone will not be enough 
to attract them. Cities will need to be attractive in terms of the jobs and opportunities they offer, but also in 
terms of cultural life, accessibility and the environment.

 • Urban Power: Due to the severity of urban problems, some of which are actually rooted in global phenomena 
such as climate change and inequality, municipalities are increasingly forced to develop their own solutions. 
Given their economic importance, cities will be able to rival their national governments in terms of political 
power. Moreover, cities are typically more flexible and quicker to respond to challenges.

HEGEMONIC DRIVERS
Cities are becoming global powerhouses that must remain attractive in order to compete with 
each other for talent.

SMART HABITAT
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 • Urbanization: Across the globe, people are moving to the city in search of employment, better living 
conditions and the urban experience. These desires, and the problems they are bound to introduce, create 
demand for smart urban solutions in sectors such as housing, waste processing and transportation.

 • Rising levels of welfare and the shift in consumer preferences: Many urbanites are enjoying 
unprecedented levels of welfare and the kinds of luxuries that were once only attainable for the happy few. 
They are also shifting to as-a-service business models as they value experiences over ownership.

 • The Good Life: Especially among millennials in developed economies, post-materialist values are on the rise. 
They care more about non-material matters such as sustainability, job satisfaction and work/life balance. A 
smart city can tap into this mentality shift by offering a cleaner urban environment and, for instance, frictionless 
mobility experiences.

 • Techno-optimism: The crucial role of technology during the corona crisis has led to an increasing belief in 
the power of (digital) technology and a growing willingness to put our fate in the hands of smart systems and, 
for instance, share data for the common good. 

 • The Silver Economy: Ageing populations may be a burden on state finances, but they also represent a 
growing group of relatively affluent consumers with much time and money to spend on smart urban services 

SOCIO-CULTURAL DRIVERS
Urban areas are growing and continue to gain economic as well as political relevance. They are 
also, however, struggling with issues of affordability, livability and a lack of social cohesion. The 
severity of these problems will result in public support for smart urban solutions.



 • 5G: Whereas previous generations of mobile data networks were mostly about increased peak bitrate and 
speed of the network, 5G offers a qualitative leap and will enable new technological, social and economic use 
cases of wireless networks.

 • Artificial Intelligence: Although general AI is still far away, narrow AI is finding more and more practical 
applications, VC investments have increased six-fold since 2000 and the number of startups has risen from 
50 to >600 in the U.S. alone.

 • Cloud computing: Based on lower infrastructural costs, platform-as-a-service players offer sophisticated 
B2B cloud services. These are easy to scale and allow for abundant data capture and improved media 
streaming and digital anywhere/anytime services.

 • Nanotechnology: Due to advances in micro-electronics and material sciences, a great variety of sensors 
has seen rapidly decreasing costs. Sensors are becoming ubiquitous in a range of devices and buildings.

TECHNOLOGICAL DRIVERS
Multiple technological developments reinforce each other as more data is gathered and better 
services can be developed, which subsequently generate more and more accurate data to feed 
even better services.

SMART HABITAT
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 • Sensorized lifeworld: Our homes are increasingly filled with sensors and smart hubs (e.g. 
smart speakers) and many of us also enjoy anytime/anywhere services in relation to media (e.g. 
streaming music or video), food (e.g. delivery services) and mobility (e.g. ride hailing). Yet, on the 
street and city level, projects are underway, but governments and technology providers are still 
at odds over issues such as data ownership and transparency of services.

 • The digital aristocracy: The corona crisis is accelerating the development of digital practices 
and expectations of the “digital aristocracy” are putting pressure on all sectors to deliver 
anytime/anywhere services. Our homes (and other buildings) will have to accommodate these 
new practices and provide or facilitate such services and become more adaptive to residents’ 
needs.

 • The home becomes a castle: Even though crime rates are dropping, people continue to 
feel insecure and are looking for products and services to make their homes (feel) more secure. 
Thus, it is no wonder that, in the realm of smart devices, cameras and smart locks are top 
priorities for consumers. 

 • Different urban policy models: Because of global institutional differences in terms of rules, 
regulations and culture, smart city applications are implemented differently (e.g. in terms of 
data ownership and privacy protection, but also in terms of workers’ rights in the gig economy) 
in different places.

 • Big Tech backlash: Google’s push to digitize parts of the city of Toronto is met with fierce 
criticism among residents, showing technology companies are unlikely to succeed in the smart-
city space when they try to do so by themselves and without meaningful changes to their 
business models that are based on flagrantly harvesting and exploiting consumer data.

CURRENT DEVELOPMENTS

28



1. Interactive environments: We will experience natural forms of interaction with our homes, 
appliances and vehicles. These will no longer be merely responsive systems, but instead be 
pro-active in terms of making suggestions or even doing things of their own accord. As such, 
technology will also change what it means to “be at home”: we may increasingly come to 
enshrine the meaning of being at home in the devices we use (e.g. voice assistants).

2. Connected streets: On the street level, much more coordination will be needed between 
multiple stakeholders (e.g. to make smart grids work and to support increasingly autonomous 
forms of transportation). This also calls for collective decisions about ownership of data and the 
division of tasks between private and public entities.

3. Intimate services from global companies: In the West, global tech companies are 
invading our homes, streets and cities and this implies that they will hold some form of power 
across national borders. In contrast to the multinational companies of the past, these global 
players directly influence how we live and which choices we make.

4. Leapfrogging smart city development: In growing megacities in emerging economies 
with a poor institutional structure (e.g. no rule of law or democratic decision-making), technology 
may be the only factor keeping those cities livable (i.e. purely technocratic rule). At the same 
time, these cities may be the first to see large-scale smart city technology deployed, simply 
because there are no functioning legacy systems.

FUTURE OPPORTUNITIES 

SMART HABITAT
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LOW MEDIUM HIGHSee also Opportunity Radar (p.118-119)



4.

Accessibility, openness and free information-sharing were important design principles in 
the development of the core protocols of the internet. At first, this open network design 
indeed seemed to deliver on its promises, stimulating open innovation, giving rise to the 
prosumer and the disintermediation of powerful incumbents by technology companies. 
However, in the past decade, we have also seen a deterioration of the free and open internet 
into a fragmenting battleground, also mockingly known as the “splinternet”. Powerful tech 
companies, governments and social groups are increasingly undermining the open and free 
nature of the internet. Moreover, phenomena such as hacks, leaks, blackouts, filter bubbles, 
fake news, information wars, platform feudalism, privacy erosion, ecosystem lock-ins and total 
surveillance are just a few examples of the scourges of the current web. With the expectation 
that the internet will only become more intimate and ubiquitous, it seems that we are 
heading towards a systemic crisis. Fortunately, not all hope is lost. Technologically, we see 
the emergence of distributed technologies driven by the open-source space (e.g. blockchain, 
consensus protocols, distributed hashtables, mesh networks, open-source hardware) that 
aim to decentralize central points of failure. For better or worse, governments are actively 
intervening to guarantee structural openness and online autonomy through a plethora of 
regulatory initiatives, such as GDPR, PSD2 and Net Neutrality. In the future, governments might 
even use smart agents to progressively enforce their policies digitally. Lastly, we also see a 
range of initiatives that focus on better online (business) practices, whether it be by teaching 
digital literacy in schools, setting up internet watchdog organizations (e.g. EFF), digital policy 
enforcement or developing applications that want to lead by example regarding privacy and 
data ownership (e.g. DuckDuckGo).

INTRODUCTION

FIXING THE INTERNET

Fixing the 
Internet
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 • Countries striving for cyber sovereignty: China is determined to maintain its isolationist model of the 
internet as dictated by its Golden Shield project. In support of that idea, China aims to rally the other BRICS 
countries to stand united against the Western hegemony over the internet. In that same vein, we also see 
Europe respond with regulatory measures (e.g. GDPR) to rein in the power of U.S. tech companies by curbing 
their mass data collection activities. 

 • China’s quest for a future-proof stack: The strength and resilience of the future technology stack is 
determined by key technologies such as AI, blockchain, quantum encrypted networking and 5G wireless 
networks. China is actively investing in these technologies in order to ensure Chinese cyber sovereignty. China 
will increasingly promote its model as fostering stability and resilience in an increasingly complex world, since 
it will emerge from the corona crisis sooner and stronger. 

 • Europe’s big tech moment: Relatively, Europe has mostly been a follower instead of an innovator when 
it comes to developing digital platforms. However, now that there is a growing need for tech that is more 
considerate of societal and political values, Europe could play an important role in developing technology and 
a Stack of its own. 

HEGEMONIC DRIVERS
Globally we’re witnessing the emergence of competing internet governance models. 

FIXING THE INTERNET
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 • Data ownership and privacy: Users increasingly demand control over their data from online services, 
either for the purpose of improving privacy or to benefit from value that is created based on their data. This 
problem is being exacerbated by the digital means being employed during the corona crisis, which will both 
increase the power of the state and that of big tech.

 • Trust: Scandals such as with Cambridge Analytica and the various high-profile data breaches that have taken 
place in the past few years have significantly damaged the trust users have in these online services. Acquiring 
cybersecurity companies, investing in blockchain, changing fair use policies and changing marketing strategies 
can be understood as ways for online companies to regain the trust of their users. However, with respect to 
regaining trust, most of these measures only focus on aspects such as competence, integrity and predictability 
but do not actually guarantee benevolence. 

 • Privacy paradox: The privacy paradox refers to the discrepancy in people’s expressed privacy concerns 
and their actual online behavior. An explanation for this paradox is that privacy risks are abstract, whereas 
the value offered by online services brings direct and concrete benefits. This tradeoff is clearly coming to the 
fore in the current corona crisis, as digital technology is both seen as a way to effectively deal with and contain 
the virus and as an opportunity for actors to lay the institutional and infrastructural groundworks for further 
surveillance.

SOCIO-CULTURAL DRIVERS
Society is becoming more aware of the trade-offs that come with the commercial internet.



 • Blockchains & cryptocurrencies: Public blockchains are an important enabling factor in the development 
of decentralized systems, as they allow for trust among anonymous peers through an immutable ledger for 
transactions and smart contracts. On the one hand, public blockchains powered by consensus protocols 
allow for the emergence of digital assets (coins/tokens), which can be used in applications. At the same 
time, these digital assets are also a means to incentivize network validators to keep the ledger secure and 
immutable. Consequently, cryptocurrencies are both an application and an enabling technology. Especially in 
times of ballooning balance sheets for central banks and rising public debt, cryptocurrencies could be seen as 
a “resilience hedge” by investors against these financial risks.

 • Cryptography: End-to-end encryption is important for keeping personal data private. Furthermore, 
advancements in cryptography are spurring innovations that are needed for the majority of decentralized 
technologies. Take, for example, homomorphic encryption or zero-knowledge proof, which enables privacy 
functionality on the blockchain. 

 • Smart contracts: Public blockchains can be used to safely store so-called smart contracts that can be used 
to formalize business processes and business logic in the form of decentralized autonomous organizations 
(DAOs). As the corona crisis has made clear that we need to develop a safer, as well as more equitable and 
egalitarian globalization model, these new design principles could be “hardcoded” in smart contracts. Secret 
smart contracts also allow for the discrete handling of sensitive data through advanced forms of encryption. 

 • Open-source hardware: We will likely see growing popularity of open-source instruction set architecture 
(ISA), which could break the monopoly of some semiconductor industry players. This could help decentralize 
the lower levels of the stack. This is visibly boosted by the open and free sharing of data between companies 
and governments, as well as medical research between countries during the corona crisis.

TECHNOLOGICAL DRIVERS
Technological advancements allow for a more secure, trustworthy and open internet.

FIXING THE INTERNET
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 • A primordial soup of decentralized protocols: We currently find ourselves in a time when 
a lot of open-source project are pursued. For instance, Tim Berners-Lee has unveiled Solid, an 
open source project to decentralize the web and give users control of their data. However, 
scalability, energy consumption, data integrity and data security and privacy are important 
technical obstacles that need to be addressed. However, the corona crisis has spurred general 
interest in blockchain as resilient systems that also address our privacy concerns, which will 
stimulate more innovation in this domain.

 • Secure internet infrastructure: In recent years we have seen the emergence of initiatives 
that aim to develop a decentralized infrastructure and applications including Graphite Docs, 
Blockstack, OpenBazaar and Storj. Blockstack.

 • Big Tech cybersecurity: In response to the many hacks and the exploitation of vulnerabilities, 
Big Tech is allocating more funds to cybersecurity. For example, Facebook is talking to several 
cybersecurity firms with the purpose of making an acquisition.

 • Privacy as a USP: Apple CEO Tim Cook has been warning Big Tech about losing user trust 
(e.g. trust in Facebook dropped 66% following the Cambridge Analytica scandal) and has made 
privacy one of Apple’s unique selling points. Moreover, Tim Cook has advocated for data broker 
clearing houses, as a way to keep data-driven tech companies in check. 

 • Teaching Digital literacy: More countries are making it mandatory to include digital literacy 
in curricula, with the aim of creating more awareness among citizens about the potential pitfalls 
of using the internet. 

CURRENT DEVELOPMENTS

36



1. Pay for your product and service: In contrast with data-driven business models, companies 
that heavily rely on selling products will be at an advantage, as their revenue does not mainly rely 
on data monetization. This could also mean that advertising-driven platforms will increasingly 
experiment with fee-based business models.

2. A scalable open financial infrastructure: When cryptocurrencies reach the same 
scalability as traditional payment networks, we could see a large-scale disruption of the financial 
service industry. Subsequently, we could see similar disruption of platform-driven businesses 
(Airbnb, Uber, etc.) and cloud platforms (AWS, Azure). Europe can play an important role in 
this by helping to create more resilient, sustainable and egalitarian economic models and 
embedding in them the values and institutional structures of its Rhineland model of capitalism. 
This will also become an important counterweight against the authoritarian model of China, 
which will seem beneficial to many emerging markets. 

3. Blockchain consolidation: Crises are often turning points that lead to the adoption of 
new technologies and innovation. The corona crisis could be an important push for the public 
blockchain space to show its value. Furthermore, we can expect a consolidation phase around 
a few public blockchains that complement each other by each making a different trade-off 
between decentralization, security and scalability. For future applications, it will have to be 
decided which blockchain to use. 

4. GDPR by design: Both citizens and businesses will increasingly demand that data ownership 
and control not only be contractually guaranteed, but also ensured by the robustness of the 
infrastructure. This will be important in counterbalancing the increased digital power of states 
and private enterprise after the corona crisis.

FUTURE OPPORTUNITIES 

FIXING THE INTERNET
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IMPACT

LOW MEDIUM HIGHSee also Opportunity Radar (p.118-119)



5.

Our senses, communicative abilities and bodily functions are increasingly integrating with 
computer systems, ranging from our voice, touch and gestures to our heart rate and 
brainwaves, determining the way we experience and interact with the virtual, but also the 
way the virtual engages with us. This integration is taking place within the realm of the user 
interface (UI), where the interaction between humans and machines is shaped. For example, 
the keyboard, mouse and graphical user interface (GUI) enhanced computerized office work, 
while the smartphone, with its mobile and easy-to-use touch interface, paved the way for rich 
in-context services such as Uber, Airbnb and Google Maps and opened up computing for the 
not tech-savvy. Now, with the advent of digital voice assistants, wearables and virtual reality 
(VR)/augmented reality (AR), we’re seeing interfaces move towards the “disappearing computer” 
paradigm, resulting in computers becoming more transparent, intimate, adaptive and 
immersive, while introducing a new “digital phenomenology” in the process. As a consequence, 
the way we relate to the mediated, whether it be content, experiences, services, brands or, 
finally, each other, is transformed in the process. For instance, intuitive and intimate interfaces 
translate the way we sense and interact with our body, with consequences for the way we 
perceive and manage our health, optimize our bodily functions and explore the new extensions 
of the sensory apparatus. 

As the ultimate manifestation of this trend, we find the brain-computer interface (BCI). In time, 
this type of interface could open the doorway to sci-fi scenarios of, for example, operating 
personal computers with our thoughts, capturing our dreams or uploading experiences directly 
into the mind. Consequently, as interfaces advance, the field of human-computer interaction 
will increasingly converge with neuroscience and bioinformatics.

INTRODUCTION

INTERFACING THE USER

Interfacing  
the User
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 • Surveillance capitalism: With the wide dissemination of data-extracting user interfaces, we’re currently 
living in the age of “surveillance capitalism”, in which users are continuously monitored and analyzed by 
corporations and governments on a mass-scale for the purpose of developing personalized services or 
surveillance respectively. From a political-economic and strategic perspective, it will be of great importance 
who owns the interface, platform and underlying infrastructure. 

 • Persuasive Interfaces as a means of control: Interfaces are not only used to collect data about 
users but could also be used to steer their behavior. With reward and reputation systems and persuasive 
technologies, users can be nudged towards desirable behavior, consciously or subliminally. In the corona 
society, the persuasive interface is an important means to enforce distance, guide individuals in public life and 
isolate high-risk cases.

 • The interface is the message: McLuhan’s famous words “medium is the message” refer to how the 
structural characteristics of a medium are more determinative of its effect on the audience than the content 
conveyed. Consequently, we could speculate that the dominance of visual interfaces has given rise to ocular 
politics, in which images play a powerful role in the formation of political opinion. Similarly, the advent of short 
form content (e.g. twitter, Instagram) gave a platform to the soundbite. 

HEGEMONIC DRIVERS
Interfaces are attracting more geo-political attention as they increasingly become a means of 
control.

INTERFACING THE USER
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 • The need for immersion: The development of user interfaces is partly driven by the need to generate 
more “presence”, i.e. the feeling of being there. Big screens, head-mounted displays, surround sound, 3D, 
tactile feedback are all indicative of our quest for maximum immersion.

 • Reducing friction: Another important variable is the fact that interfaces aim to increase the “ease of use”. 
At the same time, the development of interfaces is a constant negotiation between culture (e.g. keyboard 
designs) and  standardized technological solutions 

 • Health-as-a-lifestyle: Wearable computers will not only serve more natural and mobile forms of interaction, 
but will also be developed with the aim to give us better insight into our physical health.

 • Normalization is key: The initial normalization of interfaces is a driver of more widespread consumer 
adoption. From smartphone screens to wireless earbuds and voice assistants, these interfaces first enter a 
phase of uncertainty over socio-cultural willingness-to-adopt, before entering the mainstream as ubiquitous 
consumer-adopted interfaces. 

 • Power to the people: The paradigm of participatory societies, in which citizens take on the responsibility 
of managing their lives, is reflected in the omnipresence of self-tracking practices. With empowerment and 
autonomy as leading values, people are increasingly willing to monitor and analyze their day-to-day activities 
and adapt behavior to personal goals and societal norms.

SOCIO-CULTURAL DRIVERS
Changing social patterns bring a need for more meaningful consumption.



 • Evolution of the stack: The improvement of underlying technologies helps drive the development of new 
forms of interaction. Faster connections and faster computation could help realize interfaces that rely on low-
latency (e.g. eye-tracking, gaze-interaction, tactile feedback). The improvement of sensor technology allows for 
the inclusion of new modalities (e.g. ECG). Miniaturization of semiconductors and sensors could help create 
interfaces that can easily be embedded in our everyday context or even inside our bodies. 

 • Next-best thing syndrome: After the tremendous success of the smartphone, tech companies worldwide 
are feverishly looking for the next interface with the aim of gaining a strategic foothold in the tech stack.

 • Interfacing the human body: When we look at the evolution of UIs we can see the gradual progression 
of the incorporation of every meaningful touchpoint of the human body (e.g. eyes, skin, ears, wrists, hands), 
with the aim to develop more intuitive ways to interact with computers and/or to extract data to gain insight 
into the human body.

TECHNOLOGICAL DRIVERS
Technological developments will make User Interfaces cheaper and more ubiquitous, intimate, 
intuitive and immersive.

INTERFACING THE USER
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 • The longing for intimacy: The corona society is subject to strict social distancing measures, 
restricting physical contact between humans. The current level of interfaces embedded in daily 
life is such that they are able to bridge distance through sound and graphics, but lack the 
physical intimacy of touching and smelling, causing widespread frustration among societies. 

 • Audio and voice on the rise: Companies such as Amazon, Microsoft, Google and Apple 
are pouring a lot of resources into developing voice interfaces (e.g. voice assistants on wireless 
earbuds, smart speakers or other devices). As their AI is quickly improving, they’re becoming 
more and more human-like in dialogue, showing some resemblance with the voice assistant 
envisioned in the movie Her.

 • Leaving the smart home: Amazon and Google are quickly expanding their smart home 
devices to move beyond the fixed habitat. Google is placing big bets on ambient computing 
and wants to assist us everywhere and always, using every possible device. Likewise, Amazon is 
leaving the familiar smart home and is moving outdoors with smart glasses and earbuds so as 
to always be close to the consumer and monetize his entire path through life.

 • Wearables and self-tracking: Until recently, fitness trackers and sports watches were a 
niche for fitness geeks and professional athletes eager to optimize their sports achievements. 
However, since Big Tech is putting serious effort into conquering the wearables market, overall 
well-being, health and fitness are beginning to merge and self-tracking practices for health 
are reaching mainstream adoption. Furthermore, the corona pandemic is accelerating the 
development of wearables and self-tracking practices which focus on biometrics related to the 
detection and monitoring of contagious people.  

 • Interfaces spurring new public practices: The use of wireless earbuds and voice 
assistants in public (e.g. Apple’s Airpods) is no longer frowned upon , indicating that new norms 
are emerging for these technologies. 

 • Empathic interfaces: Voice interfaces have the potential to reflect more empathy than other 
interfaces, as they mimic our regular in-person doctor visits. Hence, they could be an important 
enabler for smart home care for the elderly. 

CURRENT DEVELOPMENTS

44



1. The Big Bang of the AR/VR metaverse: Virtual worlds will increasingly demand our 
attention, either by fully immersing us (VR), or by entwining themselves with our physical world 
(AR). The latter opens up the opportunity for companies to build ubiquitous brand universes, 
where brand experiences can fuse with our daily lives.

2. Intimacy spurs need for privacy: The collection of extremely personal data due to the 
emergence of intimate interfaces will create demand for better privacy measures and security. 
In effect, this could further stimulate the development of trusted infrastructure and platforms, 
which in turn would stimulate R&D around secure hardware, decentralized infrastructure, 
cryptography etc.

3.  Inclusive interfaces: The coronavirus is exacerbating the problem that digital social activities 
can only feasibly compete with physical activities when all human senses are integrated into 
the interface. Further development of tactile feedback through haptic suits seems essential to 
establishing immersive and intimate experiences in the virtual world. 

4. Diverging user interfaces: Different countries could move to different interface paradigms 
(compare the unique nature of WeChat to Western internet platforms). Some Asian countries 
(e.g. Japan, China, South-Korea) already seem to be less troubled by the intimacy of some of the 
newer emerging interfaces (e.g. facial recognition, VR).

5. Transformative gaming: As interfaces connect with our body more directly (e.g. heart rate or 
brain activity), gaming will increasingly shift from mere escapism to transformative experiences 
as it becomes more tailored to the physical and psychological state of the user. 

6. Visual and voice search are shaping new shopping experiences: By providing new 
intuitive ways of searching, brands need to rethink their strategy for product discovery. As a 
result of the mainstream adoption of visual search, every physical object has become a possible 
starting point for the customer journey. Furthermore, conversational interfaces can be of huge 

FUTURE OPPORTUNITIES 

INTERFACING THE USER
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6.

In the past decade, we have witnessed an explosion of digital platforms due to the advent of 
cloud computing, smartphone adoption and widespread connectivity. However, these platforms 
have mainly operated in silos with little interoperability between them, each competing to 
dominate the market and focusing on a narrow proposition. Now that many of these service 
platforms have consolidated, they are looking for ways to expand their business. One way is 
by integrating different platforms with the purpose of addressing the broader job-to-be-done. 
For example, what started out as mere ride-hailing will increasingly be about facilitating full 
trips from A to B, whether by car, e-scooter, bike or a combination of these (i.e. mobility-as-a-
service). Consequently, we see the emergence of ecosystems consisting of service platforms, 
each of which performs a specific part of the larger job-to-be-done, and which depend on each 
other’s data and value creation. In the future, we can expect the manifestation of different 
ecosystems, each focusing on a different job, whether it be health, housing or education. 
Furthermore, the development of ecosystems will also demand new solutions in relation to the 
architecture of these systems. This could mean that APIs, data exchanges, data marketplaces 
and data clearing houses will become increasingly important as they enable the exchange of 
data and consequently improve the interoperability within, and ultimately, between job-specific 
ecosystems.

INTRODUCTION

DIGITAL MEGA-ECOSYSTEMS

Digital Mega-
ecosystems
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 • Chinese first movers: With prime examples such as the WeChat ecosystem, China is showing the rest of 
the world how a tightly integrated network of services could work and how much value is generated in the 
process. For instance, payments are frictionless and instant within the WeChat ecosystem, and advertisers 
have easy access to the user’s data across channels for the purpose of targeting and personalizing services 
and advertisements. However, this approach is not easy to replicate in other countries for technical and legal 
reasons and is most likely to clash with local values as well. 

 • A marriage between democratic liberalism and digital technology: East Asian countries have 
developed a coherent and effective strategy to contain the coronavirus: combining digital technology, relative 
freedom (e.g. no lockdowns), with strong state supervision to ensure compliance with social restrictions. 
Stemming from their Confucian backgrounds, these countries’ way of relating to and thinking about digital 
technologies as a means of state control that, at the same time, incorporates democratic checks and balances, 
could become an inspiring model for countries that are dealing with systemic risks (e.g. climate change).

 • International ecosystem transportability and interoperability: As these ecosystems try to expand, 
it will become important how they grow beyond national and cultural borders. Not only will their success 
be determined by how individual services cater to local needs, norms and values, but also how compatible 
their infrastructure is with local norms. Trade wars and concerns surrounding national security could further 
frustrate these ecosystems as they seek international scale. 

HEGEMONIC DRIVERS
The push for digital mega-ecosystems is inevitable. However, each ecosystem has a geopolitical 
strategic predisposition that needs to be taken into account:

DIGITAL MEGA-ECOSYSTEMS
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 • Hyper-personalization: People will increasingly expect services to organically adapt to their personal 
needs and current context. While this is already the case for many individual services, it will also carry over to 
the way services work together. As a consequence, we can see that services will increasingly be motivated to 
seek interoperability and progressively converge towards solutions covering all of our everyday practices, also 
known as life-as-a-service. 

 • A cultural disposition for ecosystem thinking: Some countries are culturally better equipped to nurture 
collaboration and constant organic improvement, two important prerequisites for ecosystem building. For 
instance, China’s success with building ecosystems can in part be explained by its cultural tendency to build 
personalized networks of influence (also known as Guanxi). Furthermore, instead of striving for a fixed end 
goal, Chinese entrepreneurship is mostly guided by constant incremental improvement, which is a better fit 
with ecosystem development. 

 • Digital regeneration shaping ecosystems: As we enter the second Deep Transition, ecosystems will 
increasingly be developed with sustainability and equality goals in mind. As these ecosystems will become 
all-encompassing, we can expect them to have built-in rules that force all economic activity to comply with 
these principles. Furthermore, resilience is becoming an increasingly important design principle as the corona 
crisis has shown the risks and dangers of seeking ever-more efficiency at the cost of redundancy in value and 
supply chains.

SOCIO-CULTURAL DRIVERS
The way ecosystems emerge will in part be determined by socio-cultural factors:



 • Open-source: The advantage of open source is the prevention of vendor lock-in, which is a risk of proprietary 
software, in which sustainable support and interoperability with other systems can be suboptimal due to 
conflicts with the company’s interest. For the same reason, the open-source approach is common among 
platform developers as open standards and open source favor interoperability, which is necessary for services 
to work together. The corona crisis has boosted these initiatives, as intelligence and data are being shared 
among private and public organizations, and research is shared to combat the coronavirus.  

 • Decentralized Data Exchange layer: A centrally managed and owned data exchange platform could 
lead to distrust as it would introduce a powerful, but also vulnerable, middleman. That is, such a central actor 
is likely to become disproportionately powerful, but could also be corrupted, both from within the platform 
as well as from the outside. Instead, a decentralized data exchange layer could give all stakeholders full 
ownership of their data and allow for networks of users to formulate their own terms regarding how data can 
be exchanged. Such a layer would, presumably, provide data provenance and data pricing functionalities to 
facilitate the frictionless exchange of data. Overall, this is the most important enabling factor in unlocking the 
collective value of data globally. Especially in times of crisis, it will allow us to address issues holistically.

TECHNOLOGICAL DRIVERS
Technological developments enable the emergence of digital ecosystems:

DIGITAL MEGA-ECOSYSTEMS
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 • The Platform Economy: Services have been able to gain substantial network effects and 
zero marginal cost benefits and to commodify their suppliers in the process through platform 
models (e.g. Uber, Airbnb, Facebook). However, with regard to value creation, these services at 
first mainly operated in their vertical industries with little to no interoperability among sectors, 
thus still reflecting old traditional value and supply chains.

 • Interoperability is key: Today, we see the proliferation of APIs, software-development 
kits (SDKs) and containerization/micro-services creating standards for services to become 
interoperable, exchange data and open up their functionalities to third parties with the 
purpose to collaboratively address a customer-centric problem. Furthermore, governments 
and consumers will demand ever-more stringent safety measures in light of the risk of “viral 
threats” (e.g. viruses, terrorism).   

 • Early-stage ecosystems: Amazon’s Alexa is one of the most recent examples of excellent 
ecosystem building. Even though Amazon was not the first to bring a voice assistant to the 
market, it has been able to integrate Alexa in 85,000 devices, 81,000 more than last year, and 
collaborate with 38 partners in 11 countries, thereby beating other competitors. 

 • Promising developments in mobility: What started out as a mere ride-hailing service 
will increasingly evolve into full-fledged mobility-as-a-service platforms. Future success requires 
mobility services to open up their APIs to a mobility aggregator and in the case of public 
transportation, local governments are actually requiring operators to do so.

 • Integration under the hood: Once a job-specific ecosystem is in place, other B2B services 
can enter the value chain, ranging from insurance to in-car entertainment in the case of mobility. 
These can be integrated “under the hood” and possibly present themselves as part of a unified 

CURRENT DEVELOPMENTS
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1. Ecosystem builders and orchestrators: Big Tech companies, both in the West and East, 
are among the usual suspects of becoming important ecosystem builders and orchestrators 
as they’ve already had a head start in gaining firm ground in the different layers of the 
stack and varying domains. However, the Chinese technology giants are exceptionally well 
positioned because of their domestic market of users that appear willing to share personal 
data and because China’s favorable legal environment allows them to fuse different datasets. 
Furthermore, data on matters such as safety and public hygiene must be safely shared in a 
trustworthy way between value and supply chains and the way this is organized should be 
reminiscent of an ecosystem, to enable global trade and transactions. 

2. The open and decentralized data exchange layer: If the current centralized architecture 
of the internet prevails, ecosystem orchestrators and builders are bound to become 
disproportionately powerful. However, this is likely to lead to distrust and fierce societal 
and economic backlash and open a window of opportunity for the decentralization of data 
infrastructure. Weak signals of this development can already be found in Facebook’s decision 
to launch Libra, which will use a blockchain-based infrastructure. Furthermore, this demand 
is increasing, as there is call for a counterweight to the rising power and surveillance of both 
governments and tech companies. 

3. Value creation at the edge: In a world where the orchestrator has been decentralized, 
value creation (i.e. service offerings) will increasingly come to reside at the edge of the network. 
Moreover, ownership of physical assets will become increasingly important in creating value, as 
these cannot be digitized, easily replicated or virtually decentralized.

4. Ecosystem crisis management mode: Pooling resources for crisis management is 
currently difficult, as services do not share common standards and data is locked away in silos. 
Imagine the ease with which corona apps could have been developed with a data exchange 
layer in place.

5. The Asian technological miracle: During the corona crisis, democracies and liberal 
societies in East Asia have shown that radical embrace of digital technology, strong state 
control and free societies do not have to pose a “trilemma” but can co-exist under the right 
circumstances. Their belief in science and technology, as well as regulation and adoption, could 
become a model for digital innovation in countries that face systemic risks (e.g. climate change, 
social instability, diseases and pandemics).

FUTURE OPPORTUNITIES 

DIGITAL MEGA-ECOSYSTEMS
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7.

In order to keep up with a variety of developments such as climate change or the adoption of 
new technologies, the demands of the labor market are rapidly altering. The changing labor 
landscape requires a quick response from education systems to provide people with up-to-date 
qualifications. While traditional education struggles to keep up due to the many obligations, 
procedures and rules it is bound to, initiatives that offer education outside education systems 
are on the rise. Companies are increasingly hiring employees without a conventional degree, 
because the value of such degrees is diminishing. Due to the corona virus however, traditional 
education systems are ramping up the implementation of educational technology in a pace 
and on a scale that are unprecedented. Although many of the methods have not been tested 
and function sub-optimally because of the suddenness of implementation, the opportunities 
for using educational technology to make traditional education more effective and efficient are 
being explored extensively. Education systems are thus being reevaluated around the world, 
companies are retraining and upskilling their employees, and alternative education initiatives 
are taking flight because of their ability to help overcome local shortages in education. Those 
who succeed in adapting to these changes will be well-positioned to flourish in the work of 
the future. The demands in the labor market have changed drastically in de 21st century, 
altering the way we value education systems, companies’ investment in retraining and upskilling 
programs and heightening the importance of teaching lifelong learning skills.

INTRODUCTION

FUTURE SKILLS

Future Skills
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 • Accessible and qualitative education: Education is an important way to invest in human capital. Whether 
a country invests in or neglects its education system can influence the (re)location of companies: although 
labor costs are still a major determinant of where companies locate their business, the availability of skilled 
local talent has become the foremost consideration. Furthermore, failing to provide accessible and qualitative 
education can cause young talent to seek education abroad, increasing the chance of losing talent to other 
countries. 

 • Accessible and affordable internet: Online education, tutoring or reskilling programs can help countries 
overcome their lack of expertise and make education more affordable and accessible, which is especially 
profitable in emerging markets or during the corona crisis. Absence can increase inequality.

 • Returns on education have reached a tipping point: Countries that spend a lot of money on traditional 
aspects of education such as teacher salary and physical buildings, need to invest in personalized education 
(e.g. technology that adjusts to a student’s level of progress) on top of that in order to experience further gains 
in educational outcomes. 

HEGEMONIC DRIVERS
Countries are challenged to invest in their education systems, reskilling programs and lifelong 
learning plans in order to compete on the world stage.

FUTURE SKILLS
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 • Home situation: Students’ home situation can have a profound impact on learning outcomes. Poverty, 
parents’ lack of time or capabilities to assist their children with school assignments, violence or abuse at home, 
are all potential causes of major setbacks in their cognitive and social development. During the corona crisis, 
this is amplified, as children’s circumstances at home are even more pertinent and inequality can increase 
substantially.

 • Evaluation of traditional degrees: As a result of the rapidly changing demands of the labor market, 
the education of adolescents will often not be sufficient for the 40-50 years of work that follow. Being able 
to improve one’s capabilities repeatedly in order to keep up – lifelong learning – has therefore become 
paramount and traditional degrees have become less valuable.

 • Open or closed societies: Open societies (freedom of press, low corruption figures) are better able to 
provide 21st century skills education (e.g. problem-solving, critical thinking) than closed societies, because 
they reflect and support some of the more intangible character attributes necessary for work and life in a 
rapidly changing future. An open society, for example, is likely to encourage responsibility, self-reliance and 
the ability to analyze and reflect on changing values, facts and circumstances while recognizing trends and 
opportunities. It also generates variety and exposes students to different points of view, which is vital in a 
cross-culture business world.

SOCIO-CULTURAL DRIVERS
Education systems around the world are struggling to keep up with the current demands of the 
labor market and fight inequality.



 • AI/data analytics: Many routine jobs are expected to be taken over by AI in the near future. The newest 
technology, however, is also mimicking the human body and mind in increasingly subtle ways, encroaching on 
many non-routine activities, from truck driving and security guarding to medical diagnoses and legal writing. 
What is more, data analytics is becoming a valuable source in anticipating, for example, consumer behavior. 
In order to make sound, data-driven decisions, one needs to be able to evaluate, reflect on and translate this 
data into practical guidelines. Working side by side with these technologies is becoming paramount and new 
skills are needed to do so. 

 • Educational Technology: One of the most revolutionary aspects of EdTech is the potential to offer 
education that is personalized/adaptive to each student’s needs and capabilities. This can speed up learning 
processes and improve the development of personal talents. Educational apps already offer modest versions 
of personalized learning by letting students proceed based upon their personal level of progress (e.g. 
speedreading apps, language apps).

 • Online education: The world wide web has opened up the opportunity to educate whenever, wherever 
and scale up like never before. Moocs, online tutoring, educational apps, online education platforms or entire 
(online) schools, keep expanding as online possibilities (e.g. 4G/5G infrastructure, affordability) increase. The 
corona crisis has forced educators around the world to explore its possibilities extensively and simultaneously. 
This could lead to more attractive educational content and methods (e.g. up-to-date, less expensive) as a 
serious alternative in preparation for a future job.

TECHNOLOGICAL DRIVERS
Technological developments are responsible for a profound change in the labor market and offer 
educational solutions that exceed all sorts of limitations as well.

FUTURE SKILLS
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 • Accessible, up-to-date education: While in emerging markets (EM), tertiary education 
leads to higher salaries, in developed markets (DM), it increasingly fails to result in a higher 
salary and student debts, in the U.S. for example, are skyrocketing. Because of this, students 
in both EM and DM are increasingly turning to alternative, more accessible and affordable 
education initiatives such as online education. The corona crisis speeds up this process by 
making students, teachers and caretakers around the world familiar with the benefits digital 
education can have (e.g. more affordable, on demand). 

 • Educational Technology: Big tech companies are vying for the center stage in education 
by offering devices, systems and content to schools and students. During the corona crisis, 
especially the basic tools that facilitate education at a distance could help companies secure 
a prominent spot in future education, as they not only provide a lifeline for education to carry 
on but are also becoming familiar to teachers and students as they grow accustomed to them. 

 • Skills gap: A skills gap is currently arising in two ways. First, companies have been reporting 
a mismatch between the demands of the labor market and the competencies of students for 
over a decade. Second, the corona crisis is widening the skills gap between those who have 
stable home situations and those who do not. 

 • Corporate up- and reskilling programs: In the corporate education sector, online learning 
platforms are breaking into the global education market, providing alternatives to business 
schools. At the same time, companies are now connected more easily to education through 
educational platforms such as Coursera. Leading companies (e.g. Apple, Google) are already 
increasingly hiring employees without a traditional degree, offering upskilling education within 
their companies. 

 • Knowledge versus skills education: We have witnessed a shift in education towards 
training higher-order thinking skills (e.g. critical or creative thinking). Yet, there is a strong 
pedagogical claim that these skills can only be learned when one has a substantial body of 
knowledge to apply them to. It is therefore likely that passing on knowledge will stay important 
in the foreseeable future.

CURRENT DEVELOPMENTS
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1. EdTech for more accessible and effective education: Due to the corona crisis, 
educational technology has the potential to conquer a prominent and substantial spot in 
education around the world. Almost every teacher and student around the world is now forced 
to become familiar with its possibilities. Those taking part in education during the corona 
crisis will know their way around education that is digitized. One of the major promises of 
this type of education is that it is far more accessible because it can be scaled up massively 
anywhere, anytime. Moreover, the power of technology in education promises to deliver tailor-
made teaching and upskilling programs that can meet the personal educational needs of every 
student in at least some subjects. By developing personal talent far more thoroughly and thus 
meeting the demands of, for example, a specific market or organization, the value of employees 
can be increased, compensating for the loss of jobs to technology. 

2. Non-Traditional education: Alternative educational initiatives can often respond quickly 
to the rapidly changing demands of the labor market, whereas, for the time being at least, 
traditional education systems cannot. These new initiatives are therefore better positioned for 
life-long learning programs, as they can update their programs rapidly and offer (affordable) 
single courses for upskilling. 

3. Education offered by companies: As traditional education is struggling to prepare 
youngsters for the work of the future, companies might take the lead in offering reskilling and 
upskilling programs. This will create the opportunity for companies to recruit and educate 
employees in accordance with their specific demands. 

4. More time to teach future skills: If EdTech proves to offer more efficient ways to teach 
knowledge-oriented subjects, this would partly relieve teachers of the task of transferring 
knowledge and their time could be spent focusing more on teaching specifically 21st century 
skills (e.g. critical thinking, problem-solving) instead.

5. Different cultures, same demands: With globalization and digitalization in full swing, the 
knowledge and skills required in the labor market have become more uniform, creating the 
opportunity for online education initiatives to be adopted on a global scale.

FUTURE OPPORTUNITIES 

FUTURE SKILLS
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Unbundling &  
Rebundling Biology

8.

We are only just beginning to understand the building blocks of life. The Human Genome Project was 
completed in 2003 and took over a decade. We have thus recently entered the age of genetic information. 
Biological systems such as our body are full of data, unlike digital data based on zeroes and ones but 
written in the four base nucleotides of DNA. This understanding of genetic information is being combined 
with growing computing power, leading to new possibilities at the intersection of the biological and digital 
sphere. As such, biology is slowly but surely becoming subjected to more granular forms of analysis and 
manipulation. The foundation is being laid for the unbundling and rebundling of our very nature. Instead 
of viewing our bodies or cells as organic wholes, we can now compartmentalize them and put the parts to 
use. As we start to learn from natural design principles, we’re tweaking living organisms, such as plants, to 
make them more resistant to climate change or to make them more nutritious. We are engineering micro-
organisms to produce food, drugs, energy and materials, disrupting means of production. In a sense, we 
are gradually beginning to use biology as a technology: we use biological processes to solve problems or 
to make products. Breakthroughs in biotechnology will transform almost all dimensions of our everyday 
lives.

INTRODUCTION

UNBUNDLING & REBUNDLING BIOLOGY
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 • Biosupremacy: Both the U.S. and China have labelled biotech a priority for national security and are investing 
heavily in research and development, while the EU seems to be taking a different path by strictly regulating 
new biotechnologies. Meanwhile, emerging markets such as India and Brazil will play a more important role in 
the global biotech industry. Due to the corona crisis, synthetic biologists are racing to first develop a vaccine.

 • Patenting life forms: With the advent of new developments in biotechnology come questions regarding the 
commercialization and ownership of knowledge in the form of patents. Especially in light of new possibilities 
regarding genetics – gene drive, gene-editing, personalized medicine, etc. – property rights and discoveries in 
genetics are becoming of strategic importance to countries. 

 • Biotechnological threats: Awareness about the ethical and security risks arising from the development of 
biotechnologies is growing. But the risks of creating or redesigning biological systems cannot be overlooked. 
This increases the need to develop detection, identification and monitoring systems, and proactively build 
countermeasures against chemical and biological threats. 

 • National genome projects: To get access to insights into the genetic background of inhabitants and the 
frequency of diseases in the population, countries – including the U.K., Japan, China, U.S. and France – are 
trying to complete national genome projects. Genetic material seed banks provide insurance against the 
extinction of animals/plants by preserving genetic resources.

HEGEMONIC DRIVERS
Superpowers are trying to lead in the biotechnological frontier and countries are trying to 
safeguard the genetic diversity of their natural heritage (plants, crops and animals) in times of 
great ecological extinction:

UNBUNDLING & REBUNDLING BIOLOGY
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 • Micro-organisms and macro-problems: The coronavirus has awakened the realization that humans 
are part of a complex world, in which human and non-human, macro- and microforms of life are connected. 
Although humans cannot fully control this complex system, they are still partly responsible for causing the 
pandemic and the rapid spread of the virus. Such a viral outbreak cannot be understood solely from a micro-
perspective. 

 • Varying levels of acceptance: Some countries more radically embrace technologies that alter lifeforms, 
such as genetically engineered organisms. For instance, China is more open to genetically modified crops 
and methods such as the gene-editing tool CRISPR-cas9 than, say, Europe. But although GM foods will likely 
continue to flourish with advancements in biotechnology, consumer surveys have repeatedly indicated low 
consumer acceptance. The unknown risks are often a reason for reluctance. 

 • Biological cycles are revalued: We’ve come to recognize the importance of biological rhythms (e.g. 
sleep cycles) to our well-being. Also, the circularity of streams in biological systems (such as ecosystems) is 
increasingly being applied to man-made systems (such as waste management or agricultural systems). 

 • Era of self-care: We are increasingly monitoring ourselves and responding to data to work on our mental 
performance. We are trying to decode our eating, sleeping and activity patterns to improve our health and 
well-being.

 • Human enhancement: The term refers to the application of the convergence of nanotechnology, 
biotechnology, information technology and cognitive science to improve human performance.

 • Post-humanism: Humans will increasingly merge with technology and matter will increasingly be vivified 
(smart materials, shape-shifting materials). These advances in biotechnology alter our view of the human as 
the central agent on earth. This also gives rise to animism. In an animistic world, humans are part of an order 
in which plants, animals, and objects equally have agency.

SOCIO-CULTURAL DRIVERS
New values and norms arise in a time when the biological and the technological are increasingly 
merging:



 • Synthetic biology: Fast developments in synthetic biology (the design and construction of new biological 
entities such as enzymes, genetic circuits, and cells) and the redesign of existing biological systems, are already 
changing many industrial processes. They enable the manufacture of all sorts of things that used to be difficult 
to make: fuels, fabrics, foods and fragrances can all be built molecule by molecule.

 • Bio-digital interfaces: Wearables and new interfaces generate elemental insights. They track, measure and 
monitor the movements, biological rhythms, and biometrical data of a growing number of people around the 
globe (e.g. brain interfaces, EEG headsets, implants, etc.). Wearables can provide biofeedback, so users can 
become aware of their state of mind and change it if necessary.

 • Unbundling food: The focus is no longer on food sources; nutritional building blocks of food are now 
rebundled into better food products. Food production is moving into the realm of medicine. For instance, 
neutraceuticals are pharmaceutical-grade and standardized nutrients and we’re increasingly producing clean 
protein with cellular agriculture.

 • Genetically engineered food: The recently developed CRISPR and its associated genome-editing 
techniques are changing agriculture. For example, by improving the energy efficiency of the natural process 
of photosynthesis in crops, or by changing certain traits to make crops more resistant to climate change, 
efficiency is increased at a more granular level. 

TECHNOLOGICAL DRIVERS
Biotechnology is a broad field and every domain touches upon a different aspect of our everyday 
life, on which biotechnology can have a transformative effect:

UNBUNDLING & REBUNDLING BIOLOGY
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 • Biotechnology continues to disrupt multiple sectors: We can expect more signs 
of synthetic biology innovating different domains, from applications in storage (DNA), food 
packaging (biomaterial), food safety (enzymes that control gas reactions inside the packaging), 
to construction (smart concrete).

 • Computing power drives new biotechnological innovations: In many instances, 
increased computing power can speed up the experimental and simulation phase of new 
biotechnological innovations in food (cultured meat) and health care.

 • Improving crops: By making crops more energy- and resource-efficient (by tweaking the 
process of photosynthesis), or by adjusting them to be more climate-resistant, biotechnology 
will further change the way food is produced. 

 • Decoding our personality: The idea that a substantial part of our identity originates in 
biology has led to renewed fears (of eugenics, for instance), but also to high hopes (the promise 
of personalized education, medicine and food). 

 • Genetically engineering biological organisms: Although the consequences of such 
technology cannot be overseen, rapid advances are being made in the altering of viruses, 
probiotics and organs for human needs. 

 • Democratizing the insights of genomics: Alongside standard checks, genetic tests will 
be routinely offered to patients and newborns, paving the way for predictive, personalized 
health care. This will also give rise to movements arguing that the lifesaving information that 
lies in these data should be available to everyone.

CURRENT DEVELOPMENTS
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1. Cell factories: Advances in synthetic biology allow for the editing of genetic information in living 
organisms. This opens the door for designing micro-organisms in order to replace conventional 
means of production. Micro-organisms become cell factories, which might become the main 
vessel for farms of the future, producing food, drugs, energy, and even materials, disrupting 
traditional means of production.

2. The seeds of biodiversity: Globally, monocultures and the dominance of a few staple 
crops in food production are threatening biodiversity and hence, food production itself. Saving 
the seeds of local communities, e.g. through open source registration, would help safeguard 
national agrobiodiversity, improve farmers’ own food security and ensure their ability to adapt 
to climate change. Microorganisms (insects, fungi, bacteria, etc.) also play a crucial role and 
natural solutions (biopesticides, biofertilizers, and biostimulants) are now increasingly being 
deployed to help boost the defenses of plants.

3. Materials inspired by nature: Integrating biochemical components from living systems with 
inorganic components can lead to new materials that are able to adapt their properties to their 
environment. These features could be particularly useful for improving protective clothing or 
building materials. 

4. Synthetic biology in health care: This hybrid field in biotechnology is driving significant 
advances in biomedicine, which will lead to transformational improvements in healthcare.

5. DNA services and products: DNA kits that provide insight into one’s genes are rapidly 
gaining popularity among consumers. Population-based sequencing projects in more than 
a dozen countries, including the U.S., are expected to have sequenced 60 million genomes 
by 2025. China aims at 100 million sequenced genomes by 2030 from its own precision 
medicine initiative. Companies that find a meaningful way to create services and products 
(such as personalized diets) linked to individuals’ sequenced DNA will soon stand out among all 
unreliable parties making promises.

FUTURE OPPORTUNITIES 

UNBUNDLING & REBUNDLING BIOLOGY
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9.

Despite progress in many domains of our day-to-day lives, a fundamental aspect of our 
existence is under threat: our food. Food has regained our attention as a future concern 
because of multiple reasons. The global food system is vulnerable to disruptions by trade wars, 
protectionism and pandemics. Already hundreds of millions of people face hunger today, but 
there will be 10 billion people on this planet by 2050, which will put extra pressure on already 
strained food systems. Climate change is threatening harvests while arable land is becoming 
scarcer and agriculture is a big air and water polluter. At the same time, enormous amounts 
of food are wasted and overweight is becoming a larger societal issue than hunger, straining 
health care systems. Globally, malnutrition is very costly and robs countries of human capital, 
the foundation of economic development and resilience. How do we secure a healthy diet 
as well as a sustainable food system? As consumers around the world become aware of the 
problematic food system, they are adopting more sustainable diets, pushing for new types 
of food such as plant-based protein products. At the same time, technological advances are 
enabling smart and sustainable ways to produce food, igniting the next Green Revolution.

INTRODUCTION

FUTURE FOOD

Future Food
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 • Food insecurity is on the rise: After decades of progress, hunger has risen over the last three years. The 
corona crisis is set to double the number of hungry people. More than half of the global population lives in the 
50 most food-insecure countries (mostly in the Middle East, Africa, Central Asia). Food insecurity has increased 
mainly because of disruptions in the global food system, conflicts and climate change and leads to unrest, 
conflict and migration. 

 • Food becomes a strategic resource: In a world of global threats (climate change, resource scarcity, 
protectionism and trade wars disrupting food trade flows), national food strategies are becoming more 
relevant for countries. Land, water and food are becoming strategic resources as global demand increases 
while resources become scarcer. The corona crisis has been a formative moment for countries, showing that 
agriculture is yet far from being automated and still relies on the labor of migrant workers, leading some 
to stockpile provisions or impose strict trade restrictions to ensure domestic supply. Also, during the crisis, 
food and beverage companies have had the critical capacity to supply in other basic necessities such as 
disinfectant. 

 • Nutrition transition of emerging middle classes: As populations and incomes grow across the 
developing world, overall food demand is on course to increase by more than 50%, and demand for animal-
based foods by nearly 70%. Emerging urban middle classes will increase their demand for diets high in sugar, 
fat and animal-based foods, a process known as the “nutrition transition”. In cities, food is imported from 
elsewhere, even extending food production chains across borders. 

HEGEMONIC DRIVERS
In the past decades, food was less of a pressing geopolitical matter, as the Green Revolution 
that took place in agriculture from the sixties (mostly in Asia) saved many people from hunger. 
However, several geopolitical developments have put food as a geopolitical theme back on the 
agenda:

FUTURE FOOD
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 • Primary need: The corona crisis has taught consumers around the world how dependent we all are on 
basic necessities such as food and how the first thing we want to do in a crisis is to secure these basic 
needs. Stockpiling and empty supermarket shelves are a reminder of this and will increase awareness on the 
importance of access to enough, healthy and affordable food. 

 • Food justice: As we are living in times of great progress, but hunger still persists, movements demanding 
food justice are on the rise. The coronacrisis increases inequality, as vulnerable groups are hit hardest by 
disruptions in food systems. 

 • One health: Large-scale ecological degradation and mostly deforestation for agricultural reasons are not 
only a threat to ecological health but also to our own health. For instance, unsustainable food production and 
deforestation have most likely contributed to the rapid spread and deadliness of the coronavirus. One Health 
is a concept that’s being used by more and more scientists and policymakers, which monitors the health 
of people, animals and the environment integrally. In this integrated system approach, public health is not 
detached from the health of animals and environments. The EAT-Lancet report first calculated the optimal 
diet for the health of humans and the environment. Food is increasingly recognized as key to preventive 
healthcare.

 • Protein transition: Awareness of environmental and health issues linked to meat production is driving 
consumers to switch to more plant-based diets. That factory farming presents a significant risk of zoonotic 
diseases and the corona crisis is associated with eating meat, will accelerate consumers’ transition to plant-
based protein. 

 • Local food: In times of global crises, the countryside is perceived as an idyllic place where food is abundant, 
in contrast to cities, which are viewed as dangerous places. People want to reconnect to rural communities 
and to food production because the modern food system has alienated them from the natural roots of food. 
Local food products, urban agriculture and agrihoods (communities on farms) are becoming more in vogue. 

SOCIO-CULTURAL DRIVERS
Food is connected to traditional and cultural values. As times change, these values change too:



 • Unbundling food: The focus is no longer on food sources; nutritional building blocks of food are now 
rebundled into better food products. Food production is moving into the realm of medicine. For instance, 
nutraceuticals are pharmaceutical-grade and standardized nutrients and we’re increasingly producing clean 
protein with cellular agriculture and lab-based food. 

 • From food to nutrition: As we gain insight into the building blocks of a healthy and sustainable diet, our 
focus is shifting from food to nutrition. We are becoming less concerned with the right food products and 
more with the nutritional value of those food products. Advances in biotechnology and increasing computing 
power allow us to unbundle and rebundle food in new ways. This gives rise to fortified food, nutraceuticals, 
meal replacements, etc. 

 • Digitizing food chain: Data is increasingly used to optimize the production of food, from enhancing 
agriculture with precision farming to reducing food waste by using data to optimize the food chain. 

 • Smart agriculture: Food production is being optimized with new types of insight, such as in satellite farming 
and closed, circular systems in which all streams are connected, e.g. aquaponics.  

 • Genetics 2.0: We’ve been optimizing crops for ages, using plant breeding methods. Currently, a new, cheaper 
and more efficient way of editing genes, CRISPR, is becoming a viable option for countries that accept the new 
technology. 

 • Online food delivery: As the food chain digitizes, the building blocks of the supply and demand chain can 
become more integrated and connected through the use of intelligence. Online platforms heavily benefit 
from connecting food producers and consumers online. Food delivery is rapidly growing, and grocers are 
increasingly using in-store technology to gain more insight into customers’ behavioral patterns.

TECHNOLOGICAL DRIVERS
Digitization is transforming the entire food chain, from the way arable land is managed to the 
use of data to match supply and demand:

FUTURE FOOD
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 • Looming food crisis: The corona crisis has led to protectionist measures, disrupting supply 
chains and causing excessive food price volatility in international markets, enhancing the risk of 
a global humanitarian and food crisis. This is in addition to the disruptions in food flows caused 
by trade wars, climate change affecting harvests, and plagues (a locust plague in the East and 
Horn of Africa). Countries most vulnerable to disruptions in food flows and food price surges 
are often emerging economies. They account for more than half of the global population. 
Higher food prices lead to protests, instability, and even conflict and migration. 

 • Supply chain risks: Over the past few decades, the global food chain has integrated, 
globalized and consolidated. However, the corona crisis has shown how vulnerable this global 
food system has become. Not a shortage in food but mainly a shortage in logistics and labor 
now cause the bottleneck. This has urged countries to look for alternatives to supply chains that 
are based on offshoring, outsourcing and just-in-time inventory. Countries and food companies 
will consider the possibilities to modularize, diversify and localize/reshore food supply chains.

 • Governments and businesses act against food waste: Food waste costs the world 
$1 trillion each year. Governments around the world are implementing new policies aimed at 
reducing food waste. Food companies are now publicly making pledges to end food waste by 
rethinking “best before” dates, applying edible coating to prolong shelf life, and donating unsold 
food. 

 • Food sovereignty: The corona crisis has led to a global race for food and natural (raw) 
resources and land to ensure domestic supply of food. Food-exporting countries are considering 
limiting their food exports. 

CURRENT DEVELOPMENTS
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1. The protein transition: Countries are undergoing a “protein transition” from animal-protein-
heavy diets to plant-based foods. Think of peas, soy, algae, etc. This trend will gain further 
momentum because of the corona crisis. 

2. Online food delivery is disrupting the food chain: In cities globally, the popularity 
of online food delivery is rising. Online food delivery companies are looking into integrating 
themselves into the delivery chain, challenging the traditional middlemen in the food chain. The 
corona crisis has created a boom in food delivery and has led local producers to deliver directly 
to consumers. 

3. Shorter and resilient chains: The vulnerabilities of the global food system create the need 
for shorter chains and more localized production. Smart distribution of local produce and 
frozen food storage are gaining importance.

4. Low-impact and low-input food: As the “One Health” concept describes, food is the key 
to optimizing human health and environmental sustainability on earth. This should give rise 
to low GHG emission food sources (such as plant-based protein) and low-input /low-impact 
agriculture (such as precision farming and smart irrigation drip systems). 

5. Indoor and lab-based food: Although there are indoor farms experimenting with growing 
other types of crops indoors, the bulk of calories still has to come from outdoor farms. In the 
future, we might be able to better understand what crops need to thrive, creating momentum 
for indoor farming. Cell factories might become the main vessel for farms of the future, 
producing alternative protein.

6. From food to nutrition: Our focus is shifting from food to nutrition. A nutritious and healthy 
diet is increasingly recognized as a preventive health measure. This leads to more interest 
in products that support and maintain health and has paved the way for fortified food, 
nutraceuticals (dietary supplements and food additives), meal replacements, personalized 
nutrition, and even food coaches. 

7. Solutions to waste: Solutions to food waste are multiplying, such as frozen food, smart 
packaging, improved traceability, and machine learning in distribution centers. 

8. Investing in our natural insurance: Biodiversity farming, conservation practices, the use 
of microbial and organic fertilizers and a diversity of seeds and micro-organisms in farming will 
become increasingly important in safeguarding food security, according to the ‘One Health’ 
vision. 

FUTURE OPPORTUNITIES 

FUTURE FOOD
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10.

With the unfolding of the digital era, digital spaces have developed into autonomous (virtual) 
worlds that allow people to earn money, undertake all sorts of activities with friends, meet 
new people and learn valuable skills such as coding or a foreign language. As such, virtual 
worlds have begun to generate profound meaning, which, until recently, was exclusively found 
in the physical world. Fortnite has become more than a simple videogame and evolved into 
a schoolyard, Twitter quickly became a modern agora after it was launched and Instagram 
is turning into a digital mall. These virtual spaces have successfully mimicked everyday social 
practices, proving that virtual worlds can add meaning to our lives as their possibilities expand. 
As a result, all sorts of virtual practices are becoming omnipresent and embedded in our 
“normal” physical environment. Big Tech companies are bundling their services in so-called 
“superapps” and comprehensive digital ecosystems, hard to bypass in daily life. Digital services 
such as voice assistants and search engines are always by our side to assist us and navigate 
us through our daily endeavors. Enriched digital maps have become the lenses through 
which we see and interpret the world and AR will add even more virtual layers to our physical 
environment. 

The coronavirus is accelerating the rise of virtual practices, as we are forced to shift, at least 
temporarily, most of our social life to the digital realm. The social lockdown is forcing us to 
develop all kinds of digital practices. Some will be left behind once the crisis is over, but others 
will function as new elements that will last in our meaningful virtual worlds. 

INTRODUCTION

VIRTUAL PRACTICES

Virtual Practices
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 • Climbing up the experience ladder: As countries get richer and households’ disposable income rises, 
consumers’ preferences and practices are changing as well, with consumer spending shifting from basic 
necessities to luxury items and experiences. As consumer spending shifts towards experiences that are 
becoming part of consumers’ lifestyles, such as travel, brands, live events and cultural trips, virtual practices 
respond to this by integrating these high-income level activities into their expanding worlds. 

 • Diversified audiences: As population growth stagnates in the West but continue to grow strongly in 
(South) Asia and Africa, the narratives of global media and virtual worlds will cater to these new audiences and 
become more globally-oriented and less Western-centric. 

 • Rise of the gaming East: Its strong gaming culture makes the Asia-Pacific a frontrunner in virtual practices, 
as many online social activities take off in games. This stems from the Eastern cultural heritage which is more 
tolerant towards technology. In contrast, Western culture often looks upon technological innovation with 
precaution and fear, while Eastern cultures have a stronger tendency to embrace it. However, gaming culture 
also faces resistance in China, as it is generally a non-productive activity, worrying the government that it might 
pose a serious threat to national goals and interfere with policies.

HEGEMONIC DRIVERS
With a growing middle class and the worldwide expansion of virtual worlds, new and diversified 
audiences will come into existence. 

VIRTUAL PRACTICES
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 • Young media generations: Young generations are leading the way in the adoption of new media lifestyles: 
they are hyperconnected, tech-savvy, spend a lot of time online, and thus drive different forms of media 
consumption. 

 • Adoption among the older generations: Currently, virtual practices are mostly engaged in by younger 
generations, who seem to be more willing to accept these worlds as valuable and, contrary to older generations, 
don’t perceive them as inferior to the “real” world. The coronavirus might speed up adoption among older 
generations, as the current period might cause a shift in their stance on these virtual practices. 

 • Digital escapism: Virtual worlds are characterized by immersive technologies, endless entertainment and 
mechanisms cleverly tapping into our dopamine reward system. During the corona crisis, the longing for 
stability will boost digital escapism. In a corona society increasingly battling with social issues such as job 
insecurity, contagion fear, social inequality, exclusion, loneliness, and depression, digital escapism poses a 
serious threat to society. 

 • Ethical questions: How should a self-driving car choose between saving its passenger or saving a person 
that is outside? Are we to use big data that is involuntarily obtained to help solve life-threatening dilemmas 
concerning, for example, environmental issues? Answering these kinds of questions lead us back to our 
philosophical ideas on ethics. This means that, by definition, the answers will never be neutral and might differ 
per culture.

 • Virtual vs physical: Because the digital world offers many counter-intuitive challenges and possibilities, it 
forces us to acquire new responses. Our ability to adjust is already apparent from, for example, VR experiences 
in which we get used to doing things that we would fear in the physical world. It is questionable whether we will 
manage to live in two different worlds. Will we, for example, be able to maintain healthy reactions to physical 
threats and still be free of them when we encounter the same situation in the digital world?

SOCIO-CULTURAL DRIVERS
New generations and different media consumption patterns drive the rise of virtual practices. 
Older generations might follow their lead.



 • Exponentials, stacks and networks: Digital technology should be understood as a stack of interlinked 
components that together form the toolbox of the future. Virtual worlds will see new data structures, business 
models and the pace of change will only increase. Both incumbents and new entrants recognize the need 
to break traditional boundaries in the media value chain and will try to colonize multiple stack levels to stay 
relevant. 

 • Digital abundance: As our living world is coming to life thanks to digital technologies, many consumers in 
advanced economies benefit from the abundance and variety of digital consumption (e.g. media streaming, 
social media platforms, online education courses). 

 • Jumping into new consumer lifestyles: Now that our lives are becoming ever more infused with 
technology, both in developing and developed countries, consumers are developing new consumer practices 
and preferences. In emerging markets, digital technology can be used to leapfrog into new business models 
and use technology to enhance their lives. 

 • 5G connection and expending high-speed internet coverage: Once consumers have experienced 
greater bandwidths and related services, the ease of inhabiting virtual worlds will grow. New services such as 
VR/AR and 4k/8k streaming will further add to the amount of unmet demand. 

TECHNOLOGICAL DRIVERS
Technological developments will make user interfaces cheaper and more ubiquitous, intimate, 
intuitive and immersive.

VIRTUAL PRACTICES
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 • Temporary VR Boost and AR as a “middle ground” solution: Currently, VR is struggling 
to reach mainstream adoption. Bulky hardware and laggy experiences remain large obstacles 
for companies eager to lure customers into their immersive virtual worlds. In the short term, VR 
might expect an adoption boost as it offers a solution to some problems caused by the corona 
pandemic. But in the long term, AR might become the preferred interface to guide us through 
a social distance economy, thereby presenting itself as a good alternative able to relieve some 
of the tension between the digital realm and our physical habitat. 

 • Peak social: Following “peak social”, younger generations are turning to more meaningful 
ways to engage with friends. Hence, online chatrooms, networks, and messaging apps are 
valuable when offering this “communal” feature to users: a way to connect meaningfully to 
others. As a result, we see a rise of online communities that give users a sense of belonging 
by bringing together those with common values and interests, such as Telegram and Discord. 

 • Chinese digital consumers are becoming global standards: Consumers of the rising 
Chinese middle-class are establishing culturally leading media applications, such as TikTok, (a 
short video sharing platform), Toutiao and ByteDance (AI-powered content platforms), Douban 
(lifestyle discussion platform), Tencent QQ (instant messaging) and Sina Weibo (microblogging).

 • The integrated digital landscape: Due to fundamental standardization and back-end 
innovation, digital information systems have become interoperable and increasingly form 
interconnected networks and stacks. Successful platforms are becoming the sole gatekeepers 
between suppliers and users.

 • Gaming backlash: The WHO wants to include gaming addiction in its list of health risks, 
equating gaming addiction to well-known addictions such as alcohol and tobacco. This 
is exemplary of the growing public concern about virtual behavior, which will lead to more 
regulation and guidance of virtual behavior. 

 • Experimental playground: The coronavirus is forcing all kinds of artists, entrepreneurs, 
employees and normal citizens to transfer their creative enterprises to the digital realm, leading 
to a proliferation of playful experiments and creative new ideas in virtual practices.   

CURRENT DEVELOPMENTS
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1. China’s rise as a digital superpower: As part of Xi Jinping’s “China Dream”, Chinese media 
will actively promote Chinese views and virtues, and export this content. For instance, China’s 
state medium is growing rapidly in Africa. 

2. A multipolar world of virtual worlds: Digital industries across the globe are looking to 
capitalize on the adoption of experience lifestyles (e.g. America’s Hollywood, Chinese media, 
India’s Bollywood and Nigeria’s Nollywood). As virtual practices rely heavily on culture, different 
virtual worlds will arise with a corresponding and overlapping digital architecture. 

3. Gaming as a gateway to the metaverse: Gaming attracts large audiences and gives 
players an initial and explicit reason to participate in the virtual world. Free-to-play business 
models offer a low entry threshold and cloud-gaming solutions disintermediate expensive 
hardware. 

4. Privacy and protection: Not different from the physical world, virtual practices are full 
of danger and malice. Deepfakes, datahacks and disinformation have dominated headlines 
for years and will undeniably keep doing so as life becomes more virtualized. As a response, 
protection of our digital lives will be a top priority for states, a business opportunity for 
companies and a matter of (digital) literacy for individuals. 

5. The city as an AR gaming arena: AR, 5G and other innovations make it possible to embed 
gaming worlds in physical spaces, with fundamental consequences for consumer behavior and 
public spaces. AR games or AR business applications layer reality in profound ways and thereby 
create new interactions between people, organizations and the environment.

FUTURE OPPORTUNITIES 

VIRTUAL PRACTICES
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TIME HORIZON (IN YEARS)

2020 2-5 5-10 10-15

IMPACT

LOW MEDIUM HIGH

5
3

4 21

IMPACT

LOW MEDIUM HIGHSee also Opportunity Radar (p.118-119)
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Since ancient times, we have sought experiences that trigger an altered state of consciousness in 
which we lose our sense of self and time. In traditional societies, these “altered states” were mostly 
brought on by esoteric religious rituals, but in modern societies, we can achieve them in consumer 
practices such as videogames, meditation and extreme sports. Indeed, modern neuroscience 
has revealed that we enter similar altered states during these experiences: the prefrontal cortex 
of the brain, which generates our regular self-consciousness, shuts off. We then enter “transient 
hypofrontality”: our ego disappears, we lose our sense of time, we experience intense pleasure, 
and our capacity to process information increases. The fundamentally different way we then 
experience the world around us is why we call them “Hyper Experiences”. By diminishing our sense 
of self and time, Hyper Experiences create a different world for us to dwell in, which carries the 
potential to change us forever. The appeal of Hyper Experiences therefore goes beyond fun or 
escapism: they also satisfy our desire for personal transformation. 

Whereas neuroscience shows that Hyper Experiences transform us on a neurobiological level, 
more research could eventually allow us to control altered states through technology in order to 
enhance performance, wellbeing and leisure. Indeed, technological innovation is already boosting 
momentum for Hyper Experiences such as ecstatic live events, immersive videogames and VR 
arcades.

INTRODUCTION

HYPER EXPERIENCE ECONOMY

Hyper Experience 
Economy
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 • Mass consumption societies: As countries develop, households’ disposable income rises, and 
consumption becomes a larger part of the economy: The growing middle class also has different consumer 
preferences. When moving towards high-income level, consumer spending increasingly shifts towards Hyper 
Experiences, such as travel, cinema visits and live events. These Hyper Experiences relate to the very top of 
Maslow’s hierarchy of needs, allowing for self-actualization. They become more popular when countries reach 
“mass consumption” status (i.e. when consumption becomes the dominant share of GDP).

 • Local traditions: A global middle class with an appetite for Hyper Experiences is emerging, but local 
traditions still influence the type of Hyper Experiences that people seek. For instance, music festivals are 
gaining popularity across the world, but in the West, sports, deeply rooted in European culture, are much 
more popular than in Asia, whereas in China, virtual livestreaming, aided by the government to showcase 
China’s technological progress, is becoming much more popular than in the West. 

HEGEMONIC DRIVERS
As more countries reach “mass consumption” status, Hyper Experiences are becoming more 
popular and local traditions influence the type of Hyper Experiences that people seek:

HYPER EXPERIENCE ECONOMY
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 • Revaluing tactility & tangibility: : Consumers in mass consumption societies place higher value on the 
broader meaning and purpose of goods and services (i.e. post-materialism). More specifically, in a world 
driven by digital innovation, consumers increasingly revalue tactile and tangible experiences, such as arcades, 
board games and festivals.

 • Generational cycles: : Different generations, by establishing their own consumer preferences, create 
new types of Hyper Experiences. For instance, the millennial generation has popularized psychedelic drugs, 
similar to the boomer generation of the ‘60s. Furthermore, millennials and Gen Z are normalizing the Hyper 
Experiences of videogames and they could do the same for virtual reality. 

 • Elites at the forefront: In the book Stealing Fire: How Silicon Valley, the Navy SEALs, and Maverick Scientists 
Are Revolutionizing the Way We Live and Work, authors Steven Kotler and Jamie Wheal show that innovation 
in altered states is led by elite athletes, tech entrepreneurs and militaries. To find out what will be the next 
applications for Hyper Experiences, we should study what these elites are working on.

SOCIO-CULTURAL DRIVERS
Post-materialist consumers are increasingly reappraising the meaning of their experiences, while 
new generations develop different types of preferences for Hyper Experiences:



 • Modern artificial experiences: : In modern societies, as people move to big cities and become less 
religious, they will increasingly seek altered states as consumers through artificially constructed means such as 
music festivals, videogames, and psychedelic drugs. Indeed, historically, people mainly achieved altered states 
through nature and religion. However, the desire to maximally fulfill our human potential remains present in 
these artificial means, which drives the growth of the Hyper Experience Economy in modern societies. 

 • Controlling altered states: Neuroscience is increasing our understanding of altered states, which has 
given rise to the possibility to assert more control over neurological functions. This has already enabled us to 
dive into altered states to boost focus and performance. For example, the U.S. military uses controlled spaces 
for reaching altered states (sensory deprivation tanks) to significantly improve language learning. Other 
examples include brain-zapping devices to boost memory-processing and headsets used for meditation. 
The culmination of this trend could be the development of brain-computer interfaces, or more generally, 
interfaces that become invisible to the user (e.g. AR, lenses). 

 • Immersive interfaces: Innovation in audio- and video-related technology is an important driver of 
technologically-enabled altered states. For instance, more immersive audio and video tech in cinemas (e.g. 
IMAX, 4DX) increases the potential to reach altered states there. 

TECHNOLOGICAL DRIVERS
In modern societies, we’re frequently seeking altered states and neuroscience and technology 
show us the potential to control and create more types of Hyper Experiences:

HYPER EXPERIENCE ECONOMY
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 • Technological and cultural innovation create new types of Hyper Experiences: 
Whereas Hyper Experiences in traditional societies are found in religious settings, in modern 
societies they’re found in consumer settings. The appetite for Hyper Experiences has long been 
reflected by demand for cinema, travel and live events and countries like India and China are 
catching up rapidly. Furthermore, in China, concert halls, dance clubs and music festivals are 
gaining popularity.

 • The rise of Virtual Hyper Experiences: Experimentation with psychedelic drugs is an early 
but controversial example of modern artificial Hyper Experiences, but this remains controversial 
precisely because it is not easy to control. When research and technology succeed in controlling 
Hyper Experiences, they will become more accessible to the average consumer through new 
channels such as virtual reality and neurotechnology, instead of the dangerous practices of 
extreme sports and psychedelic drugs. We’re already seeing researchers experiment with 
sensory deprivation practices, brain-zapping techniques and neuromodulation. New cinema 
formats, videogames and virtual reality are also leading to new types of Virtual Hyper Experiences. 
The Covid-19 pandemic is giving a huge boost to experimentation with different types of Hyper 
Experiences in the virtual world, as more consumers are moving into videogames. One example 
is the Travis Scott live concert in Fortnite, which led to a new record of Fortnite players. 

 • Anticipating the VR killer app: New types of Hyper Experiences do not merely depend on 
technological innovation, but also on the cultural acceptance of new practices (e.g. festivals, 
meditation, therapy). For Hyper Experiences in virtual reality, we’re still waiting for a killer app 
that will foster acceptance of the platform by boosting popularity among a larger consumer 
base. It is possible that the highly anticipated videogame Half-Life: Alyx, to be released in March 
2020, will become this killer app, or move us closer to a new paradigm.

CURRENT DEVELOPMENTS
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1. Virtual Hyper Experiences: Digital technology will provide more and more ways to create 
Hyper Experiences. Early examples include immersive videogames and virtual reality (such as the 
2015 VR film Clouds over Sidra), but this is just the beginning. Through technological innovation, 
these Virtual Hyper Experiences will become much more powerful: haptic technology, which 
already allows us to “feel” in virtual environments (e.g. raindrops, wind, explosions), will make 
Hyper Experiences much more appealing, as is evident from the rising popularity of VR arcades.

2. Live events: The popularity of traditional live events (e.g. sports, music festivals) will continue 
to grow, especially in the developing world, as the disposable income of the global middle class 
grows. Meanwhile, virtual live events, such as Travis Scott’s concert in Fortnite, will slowly gain 
prominence. VR live broadcasting, over 5G networks with high-quality image and low latency, 
could revolutionize how live entertainment, such as music concerts and sports, is consumed. 

3. Neurotechnology: Technology that is specifically designed to get us “out of our heads” by 
shutting off our regular self-consciousness and allowing us to enter an altered state could gain 
momentum. Neurofeedback is one of the most rapidly advancing frontiers in mental health: 
by linking brain activity to an image or sound, neurofeedback uses simple techniques to get 
people to train themselves to forge new neural connections and adopt (or avoid) certain mental 
states. The Halo Sport wearable, for example, is designed to directly stimulate an athlete’s 
motor cortex with an electrical current, promising to boost athletic performance. 

FUTURE OPPORTUNITIES 

HYPER EXPERIENCE ECONOMY
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TIME HORIZON (IN YEARS)

2020 2-5 5-10 10-15

IMPACT
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IMPACT

LOW MEDIUM HIGHSee also Opportunity Radar (p.118-119)
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Since the 15th century, there have been four cycles of hegemony: the Genoese, the Dutch, the 
British and the American cycle. These hegemonic cycles display patterns that allow us to gain 
understanding of our current geopolitical situation and show that new Eurasian powers are 
beginning to form the building blocks of the new Eurasian world order. Three Eurasian giants in 
particular are seeing significant changes. First, China is becoming a new global standard. When 
China opened up in 1978, it embarked on a path of following the West. Currently, however, 
it is positioning itself as a future leader. On the one hand, this is driven by its emerging tech-
savvy middle classes that are leading the way in the adoption of new lifestyles. On the other 
hand, investments in R&D have brought sectors such as telecom infrastructure, solar energy, 
banking and transport to the global technology frontier. Crucially, the country is poising itself 
for the next wave of technological innovation in 5G, quantum computing, autonomous driving, 
AI and aerospace. Second, India is catching up to China through digitalization. It is currently 
leapfrogging into the digital economy, rapidly catching up to China’s economic miracle. The 
building blocks of this digital economy are mobile penetration, Aadhaar (e-government), 
demonetization and fintech, and BharatNet’s broadband connectivity. Better physical 
infrastructure (the Golden Quadrilateral) and increasing foreign ties (in particular with Japan) 
will boost its growth even further. Third, Muslim millennials are driving change in the Islamic 
world. The global Muslim population is very young and its vast cohorts of millennials are driving 
new forms of consumption, from halal food and tourism to alternative finance. The Arab Spring 
was not an end, but the beginning of this group’s self-conscious quest for its identity and future 
possibilities.

INTRODUCTION

EURASIAN GIANTS ARE AWAKENING

Eurasian Giants 
are Awakening
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 • Institutional integration of Eurasia: Integration across Eurasia has gained momentum through the 
establishment of global institutions (e.g. the Shanghai Cooperation Organization, the Eurasian Economic 
Union). The EEU, for instance, has an integrated single market of 183 million people and a GDP of over 
$4 trillion. Furthermore, the Asian Development Bank works towards regional development and the Asian 
Infrastructure Investment Bank finances infrastructural projects across the Asia-Pacific region.

 • Land powers and sea powers: In Eurasia, continental powers and maritime powers will return. China 
has historically been primarily focused on expanding its influence across continental Eurasia, all the way to 
western Europe. It is therefore rebuilding the Silk Road to remain at the center of Eurasian trade routes. 
India has historically been focused on expanding influence by controlling Indian Ocean trade. It is therefore 
strengthening ties to the Gulf states (to which it has ancient ties) and to Southeast Asia (Indonesia in particular).

 • Viral threats: The viral nature of the corona crisis shows that there is an increasing need for complexity 
thinking and systemic responses to global uncertainties. Abstract forces such as globalization, digitization, 
financialization, create much more uncertainty and “wicked problems”. Countries with strong governments 
have both the scope and capacity to intervene and formulate coherent policy responses in times of systemic 
risk (e.g. pandemics, war, climate change). This often applies to Asian economies, stemming from their 
Confucian traditions, with countries such as China, Japan, South Korea, Taiwan and Singapore being able to 
contain the virus in an efficient and decisive way.

HEGEMONIC DRIVERS
The declining global influence of the Western world is reshuffling global power dynamics. At the 
center of the new world order will be Eurasia, where not only the Giants will emerge (China, India, 
the Islamic world), but various important regional powers will stand on equal footing as well (e.g. 
Germany, Poland, Russia, Turkey, Iran).

EURASIAN GIANTS ARE AWAKENING
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 • The Chinese consumer as a standard: The urban and optimistic Chinese middle class is techno-optimistic, 
tech-savvy and is increasingly adopting post-material values and digital lifestyles. As a result, Chinese digital 
consumer practices (e.g. fintech, bike sharing) will redefine industries; Chinese “superapps” (e.g. WeChat, 
Tao’Bao) are already becoming global standards.

 • Digital, democratic India: As the largest democracy in the world and a leader in the global digital economy, 
India will increasingly capture the hearts and minds of the West. India is already growing closer to the U.S., 
Japan and Australia politically, and consumer practices such as yoga and meditation have found their way to 
the West.

 • The opening up of the Islamic world: Through the rise of Indonesia and the Gulf states, the Islamic world 
is regaining its pride vis-a-vis the West. This means these countries will increasingly open up to the global 
economy without succumbing to closed populist mindsets.

SOCIO-CULTURAL DRIVERS
Since the rise of the first Asian tigers (i.e. South Korea, Singapore, Taiwan, Hong Kong), optimism 
in Asia has been growing. As such, many Asians now consider themselves to be superior to 
Western people and societies, instead of suffering from the inferiority complexes that long 
plagued decolonized societies. This shift in mentality boosts the openness and autonomy of these 
countries, as well as popular support for economic and institutional reform.



 • China is becoming a digital standard: The trade war between China and the U.S. is not only about trade 
and tariffs. Beneath the surface, the more fundamental geopolitical rivalry between both superpowers that are 
increasingly focused on digital technology is set to reach boiling point in the upcoming tech war. Technological 
leadership is closely related to “hard power”, so both the U.S. and China are vying for digital power and 
supremacy, such as in AI, 5G standards, space technology, nanotechnology and quantum computing. 

 • Digitizing India: India is gradually becoming a leader in the global digital economy and already has 
considerable regional clout in sectors such as infrastructure, e-commerce and internet platforms. Launched 
in 2014, Jan Dhan is a program of financial inclusion aiming to provide every Indian household with a banking 
account. Aadhaar is the largest biometric government system in the world, which includes iris scans and the 
fingerprints of more than a billion Indians. 

 • Muslim millennials go online: the Islamic world has lagged behind in terms of technological development, 
but smartphone adoption in the Middle East, for instance, is rapidly catching up. Countries such as the UAE 
and Qatar are becoming hubs for digital markets and are already highly developed when it comes to logistics, 
e-commerce and media.

TECHNOLOGICAL DRIVERS
Technological innovations offer opportunities for Eurasian giants to rise to global power status. 
Given their huge populations, nascent digital industries and tech-savvy consumers, these 
countries are already operating at the digital frontier:

EURASIAN GIANTS ARE AWAKENING
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 • China has the means to build an alternative world order: China’s economy is bound 
to become the biggest in the world and the country is already using this economic power to 
expand its influence abroad, from Africa to Australia and Europe. Besides the BRI, China is 
also, for instance, leading an initiative to build an interconnected global network of power lines 
(Global Energy Interconnection).

 • The India Stack is emerging: In time, India could become the largest economy of the 
world, and with systems such as Jan Dhan, Aadhaar, the mobile industry and its IT sector, India’s 
innovative capacity is powerful. As it is the largest democracy in the world, cooperation with 
the Western world is highly likely and India is already strengthening ancient ties to the Gulf and 
Indonesia.

 • Indonesia is at the crossroads of civilizations: Indonesia is the largest Muslim country 
in the world. As politics stabilize even in times of Islamic radicalism, and momentum for 
reemerging trade routes is building (e.g. BRI, AAGC, ASEAN, OPIC, TPP), Indonesia is a giant in 
the making with a young, vibrant Muslim population.

 • As the West goes into isolation, the rest of the world continues to globalize:  
While Eurasia is shifting to an open mindset by signing free trade deals, rebuilding trade routes, 
and improving international governance, Western countries are now closing themselves to the 
world. In the West, distrust of emerging Eurasian powers such as China and Russia among 
citizens and politicians is growing. 

CURRENT DEVELOPMENTS
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1. The reemerging Indian Ocean: Countries in the Indian Ocean will become a hotspot that 
will attract the interest of great powers. Small islands across the Indian Ocean (e.g. Maldives, 
Seychelles, Mauritius) will become areas of contestation and be flooded with investments, and 
larger countries (e.g. Indonesia, Vietnam) will be able to extract benefits from all powers with an 
interest as they “triangulate” between them. 

2. A New Great Game: Central Asia will be the place where China and Russia clash over 
extending influence, but the Western world (mainly the U.S.) could also become more active to 
counter Chinese influence. This could lead to a clash between China and Russia, but the two 
may also join forces in the face of Western opposition against China’s rise.

3. Leapfrogging to the tech frontier: Innovation in AI, space technology and quantum 
computing could offer the potential for reemerging Eurasian countries to leapfrog development, 
as these technologies could become so fundamental to the future world order that countries’ 
position in these industries would determine global power dynamics (and lead to new lifestyles 
and patterns of consumption). 

4. Civilizational multipolarity: As the U.S. is fundamentally opposed to powerful countries 
emerging in Eurasia, Europe stands to benefit from Eurasian integration. Although this will 
undermine the “unity of the West”, China will offer an alternative with its own vision of progress 
and integrating infrastructure (e.g. China’s Belt and Road Initiative). Similarly, other powers will 
increasingly communicate their own worldview, philosophy and message to the world and this 
will manifest itself in, for instance, media and consumer products. 

5. A new “complexity premium”: Asian economies could enjoy a new “complexity premium” 
from international investors because their capable governments and strong states protect 
their economies from systemic risks. As such, the corona crisis could invite the perception of 
East-Asian stock capital and debt markets as safe havens in our increasingly complex world, 
and become a huge accelerator for Asia’s financial catch-up.

FUTURE OPPORTUNITIES 

EURASIAN GIANTS ARE AWAKENING
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13.

The Atlantic Era, marked by the dominance of the Western powers on the world stage, 
is ending. Political and economic weight is shifting to the East. Trade patterns that were 
suppressed by Western powers are (re)emerging. China’s Belt and Road Initiative (BRI) is 
well-known by now, but other dormant links will emerge as well. Initiatives such as Russia’s 
Eurasian Economic Union (EEU) and the Asia-Africa Growth Corridor (AAGC) led by India and 
Japan, present new trade and investment infrastructures based on ancient histories that we 
characterize as “Beyond Silk Roads”. Specific regions will benefit from these trade systems 
with differing timelines. First, Southeast Asia is returning to the region’s maritime tradition 
at the crossroads of civilizations. This is a critical nexus where several trade initiatives such 
as the BRI, AAGC and TPP meet and compete. The Association of Southeast Asian Nations 
(ASEAN) already exists as a strong regional trading bloc and improved internal governance 
combined with an increase of trade opportunities will particularly benefit Indonesia, Malaysia 
and Vietnam. Second, Latin America is rebuilding a global trade system based on the old Silver 
Way. The region is currently experiencing a rough transition towards reform and open markets. 
Wherever difficult political reform is successfully carried out, trade will flourish, both within Latin 
America (within Mercosur and the Pacific Alliance) and outside of it (with the EU and with Asia). 
Finally, East Africa is booming as a result of moderate political and economic reform. It is the 
fastest growing region in Africa and its economies are becoming increasingly diverse. Besides 
having new economic resources and a strategic location, this region will also receive more 
foreign investments in a variety of projects such as BRI and AAGC.

INTRODUCTION

BEYOND SILK ROADS

Beyond  
Silk Roads
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 • Sea powers are looking beyond current trade routes: Sea powers, rather than land powers, primarily 
invest in the emergence of new trade routes, i.e. Beyond Silk Roads. After all, land powers are more inward-
looking and they emphasize community, collective action, security and strong central rule, whereas sea 
powers favor openness, global free trade, individualism and enterprise – all of which are needed to build 
new trade systems. At the same time, maritime trade routes are more efficient than land-based trade routes 
and therefore grow larger. Importantly, several large land powers are in the process of becoming sea powers 
(China, Russia). 

 • Hegemonic cycle: Since the birth of capitalism in the Italian city-states more than 700 years ago, hegemony 
in the global economy has shifted from one state to the next in cycles that have become increasingly short in 
duration (Genoa, Dutch Republic, United Kingdom, United States). We are nearing the end of the U.S. cycle of 
hegemony. The U.S. impulse of deglobalization, from the trade war with China to its handling of the Covid-19 
pandemic, illustrates that we’re moving into the next phase of American hegemony.

HEGEMONIC DRIVERS
Countries are becoming more active in the maritime realm in order to take part in new trade 
systems, whereas the end of the fourth Hegemonic Cycle will foster new economic linkages across 
the world:

BEYOND SILK ROADS
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 • Global middle class: At the end of 2016, there were around 3.2 billion people in the global middle class 
(households with per capita incomes between $10 and $100 per person per day), which means that we’re 
nearing the tipping point at which, for the first time ever, a majority of the world’s population will live in 
middle-class households. The global growth of the middle classes is leading them to favor the openness, free 
trade and enterprise that made them wealthy, which boosts trade and investment linkages. In particular, the 
growth of young, urban and tech-savvy groups in the non-Western world will gradually open up the political 
mentalities of these countries.

 • Psychopolitics of crises: The road to modernity is turbulent, especially as expectations of the global middle 
class are rising, which can lead to frustration, frequently leading to financial, economic and political crises as 
countries develop. These crises may hold countries back, causing social, economic and political stagnation. At 
the same time however, crises also reflect moments of opportunity for important institutional reform, which 
is necessary to develop new trade and investment linkages. The Covid-19 pandemic will most likely prove to 
be such a formative crisis for many emerging countries.

SOCIO-CULTURAL DRIVERS
The rise of the global middle class is leading to the opening of mindsets, which boosts trade and 
investment linkages, whereas the typical crises of modernity reflect opportunities for important 
reform, which is necessary to develop these linkages.



 • Planetary connectivity: Worldwide, there is more physical connectivity of roads, railways, electricity grids, 
airline routes and fiber-optic cables than ever. Although certain political developments reflect protectionism 
and the reestablishment of borders (e.g. Brexit, the Trump administration), the larger trend is still a global 
push for the three central categories of connectivity: transportation, energy and communications and this will 
boost trade and investment linkages.

 • Logistical innovation: Investment and technological advances in logistics (maritime, continental, aerial and 
digital) are steadily reducing the cost of moving goods, capital, technology and people around the world. This 
also includes secondary technologies that contribute to the building of more robust trade infrastructures, 
such as satellites and blockchain technology. 

TECHNOLOGICAL DRIVERS
The global push for connectivity will boost trade and investment linkages, whereas logistical 
innovation is contributing to the building of more robust and efficient trade infrastructures:

BEYOND SILK ROADS
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 • Southeast Asia: Most economies in the region performed well in recent years and political 
turbulence has subsided. Besides stable growth in 2019 (4.5% on average), stock listings in the 
region grew by 13%, defying the global downtrend. As the region benefits from the reallocation 
of production chains due to the Sino-American trade war, some countries still have positive 
economic outlooks for 2020, despite the Covid-19 pandemic, such as Vietnam.

 • Latin America: Nearly the entire region struggled with political turbulence in 2019 (Andrés 
Manuel López Obrador’s first year in Mexico, pension reform in Brazil, violent protests in Chile 
and Cristina Fernández de Kirchner’s return to power in Argentina). In the short term, populism 
could halt the establishment of new trade networks (e.g. talks for trade deals with Europe have 
stalled). However, the reform of Latin American institutions remains on the agenda, which 
means that the region is laying the foundation for a more stable path of development. 

 • East Africa: The region will enter an important phase of development in the coming years, 
with governments with relatively broad-based mandates in Kenya and Ethiopia (elections in 
2020 could cement the position of reformist leader Abiy Ahmed). The coming years will show 
whether these countries will be able to leverage their relatively strong institutions and favorable 
geography to gain economic momentum.

CURRENT DEVELOPMENTS
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1. Southeast Asia: The region is reemerging at the crossroads of civilizations and this diversity 
is a source of economic dynamism. Indeed, Southeast Asia is already one of the fastest 
growing markets with relatively stable growth since around 2000. By 2025, more than 125 
million households will have entered the consuming middle class, who spend on leisure and 
retail. Urban consumer growth in particular is booming, which has led to the rise of urban tech 
platforms in e-commerce, finance, travel and mobility such as GRAB, Tokopedia, Jobstreet, Go-
Jek and Traveloka.

2. Latin America: By rebuilding the old Silver Way through connections with Europe and Asia, 
the region will increasingly shed its resource dependency in order to build the foundation for 
a future consumption-driven economy. In the coming years, pressure to implement political 
reforms will intensify, after which the region could increasingly become a consumer market, 
partly driven by its progressive culture (e.g. female and minority heads of state, same-sex 
marriage, legalization of soft drugs and dismantled armies). 

3. East Africa: With weak growth and relatively strong institutions, the region has long been 
the opposite of most developing regions. In the coming years, however, large East African 
countries such as Kenya and Ethiopia will try to leverage their relatively strong institutions in 
order to realize their growth potential by opening up their economies. Key to this development 
will be the integration of East Africa into the Indian Ocean economy of Asian countries. More 
specifically, companies that benefit from the growth of urban environments, financial services 
and education will benefit.

FUTURE OPPORTUNITIES 

BEYOND SILK ROADS
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14.

Economies across the world are globalizing and digitizing rapidly. While production chains are 
expanding across the globe, digital flows of data are now generating more economic value 
than the global trade of goods. As a result, economic interaction is becoming more complex 
and a new paradigm of global economics is emerging. The “global economy” increasingly 
functions as a network in which some locations attract and generate disproportional value. As 
such, economic activity concentrates in “hubs” that are specialized in handling, improving and 
accelerating specific economic flows (i.e. trade of goods, financial markets, transport, services, 
information), benefiting from the network effects of the global economy. These hubs, such as 
London, Tokyo and New York, have “hard” infrastructural advantages (e.g. internet connection, 
proper rule of law, high-quality ports and roads), as well as “soft institutions” (e.g. business 
and innovation-friendly culture, efficient bureaucracy). However, as the end of the Atlantic 
era approaches and the East rises, new global hubs will emerge and become international 
trading hubs. Cities at the crossroads of important economic flows (e.g. Almaty, Istanbul), 
regional powerhouses which are still underrepresented given their economic importance (e.g. 
Johannesburg, Sao Paolo, Jakarta), and places that are well positioned given the rise of their 
countries (e.g. Shenzhen, New Delhi, Mumbai) have the opportunity to develop as next-gen 
hubs.

INTRODUCTION

NEXT-GEN HUBS

Next-Gen Hubs
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 • The new geographical fault lines: The urban-rural rift has become a fundamental political divide within 
nations, similar to the left-right divide. In countries where this rift is especially large, political instability will 
proliferate.

 • Rapid urbanization: Urbanization stimulates next-gen hubs since national economic gravity is shifting 
towards cities (especially in the emerging world), as metropolitan areas continue to attract a disproportionate 
share of people and capital. Successful and attractive cities are also a major vector of soft power across the 
globe.

 • New trade routes: The approaching end of the Atlantic era is shifting global economic gravity from the 
Atlantic (i.e. the U.S. and Europe) to the East and this makes for new trade corridors and subsequently new 
hubs. 

 • Climate change: Climate change is altering the global dynamics of economic hubs. For instance, rising sea 
levels are threatening coastal cities (nearly all hubs are coastal) and melting icecaps are opening up the Arctic 
trade route, which boosts the potential for hubs to emerge there (especially in northern Russia).

 • Viral challenges and risks: Driven by our aim to continue and push through globalization (e.g. open 
borders, more global economic interaction and mutual interdependencies), new societal and technical systems 
are being developed to better deal with “viral” risks, such as climate change, migration crises, geopolitical 
conflict, financial instability. Crucially, these systems are being reinforced by a returning “collectivist” approach, 
including all the parties and actors involved in global ecosystems. 

HEGEMONIC DRIVERS
The simultaneous reemergence of old trade routes and the construction of new ones with 
demographic and economic transformations in emerging markets will radically alter our urban-
economic geography. This creates momentum for hubs that have hitherto been regarded as non-
strategic (e.g. in the Arctic) or unimportant, while also weakening hubs in parts of the world that 
have historically been considered highly strategic (e.g. the Malacca Strait).

NEXT-GEN HUBS
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 • Global hotspots: Aspiring next-gen hubs will seek to position themselves as cosmopolitan melting pots 
with local pop culture (e.g. music or cinema), which will help to strengthen their image as a global hotspot. 
Other urban areas will try to position themselves as hotspots of technological innovations and economic 
development. As part of the trend of urbanization, there is an increasing share of tech investment in “urban 
tech” (e.g. food delivery, mapping, co-living, ride-sharing) to make urban processes more efficient. 

 • The urban pull: Urbanization in the process of modernization is characterized by people’s desire to live in 
urban environments, which is not merely motivated by heightened economic opportunities, but also by the 
urban abundance of amenities. The millennial generation especially has a desire to live in global cities for their 
cosmopolitanism, diversity and lifestyle opportunities.

 • Mayors to run the world: The city will increasingly take control of the direction of countries. As economic 
and social-cultural gravity shifts to urban centers, urban policy will become a driver of change.

 • Finding ways out of the urban jungle: The challenges of megacities (e.g. pollution, congestion, housing) 
could revitalize the idea of living in their hinterland (aided by technological innovation in transport and 
communication). The ongoing revitalization of midsized cities, along with renewed attention for the hinterland 
and rising investment outside of the largest cities, are transforming urbanization and boosting new areas of 
innovation and production. 

SOCIO-CULTURAL DRIVERS
Cities have always been the locus of economic and political activity. 



 • Mobile integration of the city: Mobility innovations (e.g. autonomous vehicles, high speed railways, 
subway networks, next gen supersonic flight, hyperloop) are tightly integrating urban environments, which 
concentrates economic activity in clusters and boosts the scaling effects of next-gen hubs. 

 • Infrastructural path-dependency: There is fundamental path-dependency when it comes to economic 
geography within nations and regions. For instance, because coastal cities historically became wealthy by 
becoming maritime, this is still where most of the world’s wealth is located: it is highly unlikely that global cities 
will emerge elsewhere out of nowhere. Likewise, digital infrastructural connectivity requires high amounts 
of investment on top of existing layers of infrastructure, which benefits existing hubs that already have well-
developed infrastructure.

 • The relevance of distance: Although ICTs have greatly reduced transaction costs, they have hitherto failed 
to render physical proximity irrelevant, as there are still significant “soft” transactions costs (e.g. fewer cultural 
and linguistic differences, higher degrees of trust) and strong agglomeration effects (e.g. high degrees of social 
capital, specialized networks). Instead, economic activity is still heavily concentrated in a limited number of key, 
mostly urban, areas.

TECHNOLOGICAL DRIVERS
Urban areas are unique in terms of structure, density and purpose compared to natural 
environments. New innovations will now help to reshape these urban spaces after  
our own vision.

NEXT-GEN HUBS
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 • The reemergence of global trade patterns: New hubs of trade are (re)emerging along 
traditional routes. For example, as China rebuilds the Silk Road, India is strengthening the 
maritime Indian Ocean route, Latin America seeks to revive the Silver Way and new global hubs 
are emerging, such as Dalian, Piraeus, Chennai, Mombasa, Colombo, Gwadar, or Chabahar. 

 • Entirely new trade routes result from climate change: An Arctic shipping route is 
becoming possible due to rising temperatures and melting icecaps. New generations will shape 
next-gen hubs in parts of the world where economically vibrant hubs are accompanied by 
young demographics (e.g. parts of South Asia, East Africa, Latin America).

 • The rift between urban centers and rural hinterlands: The increased importance of 
next-gen hubs globally is accompanied by political instability triggered by sentiment which 
originates outside of these hubs. For example, the current wave of populism in the West pits 
globally-minded urban citizens against nationalist people from the hinterland.

 • Livability becomes a comparative advantage: Cities are striving to become more 
competitively livable to attract businesses and talent, but also because global mindsets are 
changing and people want to lead more ethically sustainable lives. In addition, an increasing 
share of tech investment is in “urban tech” (e.g. food delivery, mapping, co-living, ride-sharing), 
which aims to make urban life more attractive. 

CURRENT DEVELOPMENTS
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1. Vertical Cities: With rapid urbanization in emerging markets, challenges such as congestion 
and rising housing prices gain relevance. As a result, the vertical city is gaining momentum. 
Ambitious plans for tunnel networks and bridges between skyscrapers have been drawn up. 
The underground will receive more and more attention as a location for (besides living) urban 
activities, while unlocking the sky of the city will raise questions about access, use and control.

2. The decentralized urban economy: After the end of the Atlantic age, a distributed 
architecture of global physical connectivity could emerge according the principles of 
infrastructural connectivity, which means that global power dynamics will become decentralized 
and multipolar, and next-gen hubs will arise in every region of the world, starting with the 
Atlantic regions, East Asia and the Gulf.

3. Leapfrogging to the urban frontier: As they are not hampered by legacy systems, next-gen 
hubs will be the first adopters of urban technology (e.g. in transport or information technology). 
As such, they will have to set standards for both technology and institutional change to benefit 
such technology (e.g. favorable regulation, tech-friendly culture). Countries in the Asia-Pacific 
region, with its high favorability of technology, as well as cities in South Asia that embrace radical 
modernization strategies, could leap forward to digital urban jungles. 

4. Transformation of the hinterland: Some midsized cities will grow along and offer a 
viable alternative to their mega-sized peer, while small rural towns are likely to suffer and 
contribute to political instability. Nevertheless, countries with a stable middle class and high 
social progressivity and mobility are likely to outperform in this ongoing transformation (e.g. 
Scandinavian countries, Chile, Tunisia, Australia, Japan).

5. Resilient hubs: Cities and regions supported by strong social and political ecosystems will be 
better able to deal with “viral threats”, such as pandemics, migration or geopolitical conflict. For 
example, South Korea and Singapore have shown us how to effectively deal with the corona 
crisis by imposing non-binding but stringent social norms. Similarly, the Dutch moral and 
political infrastructure fosters cooperation during times of crises, making the Netherlands one 
of the countries that have effectively dealt with multiple crises in recent years (e.g. terrorist 
threats, financial instability).

FUTURE OPPORTUNITIES 

NEXT-GEN HUBS
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LEGEND

1. Digital Regeneration
1. Clean air solutions
2. Safeguarding water supply
3. Plastics recycling
4. Micro-mobility
5. Recycling E-waste

2. Sensor-based Economy
6. Computing is moving  

to the edge
7. Digital simulations
8. A multipolar tech world
9. A new pact with technology
10. In data we trust

3. Smart Habitat
11. Interactive environments
12. Connected streets
13. Intimate services from  

global companies
14. Leapfrogging smart city 

development

4. Fixing the Internet
15. Pay for your product  

and service
16. A scalable open financial 

infrastructure
17. Blockchain consolidation
18. GDPR by design

5. Interfacing the User
19. The Big Bang of the  

AR/VR metaverse
20. Intimacy spurs need  

for privacy
21. Diverging user interfaces
22. Transformative gaming
23. Inclusive interfaces
24. Visual and voice search 

are shaping new shopping 
experiences

6. Digital Mega-ecosystems
25. Ecosystem builders  

and orchestrators
26. The open and decentralized data 

exchange layer
27. Value creation at the edge
28. Ecosystem crisis management 

mode
29. The Asian technological miracle

7. Future Skills
30. EdTech for increasing the value of 

(future) employees
31. Non-tradtional education
32. Education offered  

by companies
33. More time to teach  

future skills
34. Different cultures,  

same demands

8. Unbundling & Rebundling 
Biology
35. Cell factories 
36. The seeds of biodiversity 
37. Materials inspired by nature
38. Synthetic biology in  

healthcare
39. DNA services and products

9. Future Food
40. The protein transition
41. Shorter and resilient chains 
42. Online food delivery is disrupting 

the food chain
43. Low-impact and low-input food
44. Indoor and lab-based food
45. From food to nutrition
46. Solutions to waste 
47. Investing in our  

natural insurance

10. Virtual Practices
48. China’s rise as a  

digital superpower
49. A multipolar world of  

virtual worlds
50. Gaming as a gateway  

to the metaverse
51. Privacy and protection
52. The city as an AR gaming arena

11. Hyper Experience Economy
53. Virtual hyper experiences
54. Live events
55. Neurotechnology

12. Eurasian giants are awakening
56. The reemerging Indian Ocean
57. A new great game
58. Leapfrogging to  

the tech frontier
59. Civilizational multipolarity
60. A new “complexity premium

13. Beyond silk roads
61. Southeast Asia
62. Latin America
63. East Africa

14. Next-gen Hubs
64. Vertical cities
65. The decentralized  

urban economy
66. Leapfrogging to  

the urban frontier
67. Transformation of  

the hinterland
68. Resilient hubs
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